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                                           INTRODUCTION 
                                      
                       Acute appendicitis is the most common cause of acute abdomen  
in young adults requiring Emergency Surgery. Diagnosing Acute Appendicitis 
 clinically still remains a common surgical problem.  
 
 
                          Accurate diagnosis can be aided by additional testing or 
 expectant management or both. These might delay surgery and lead to 
 Appendicular  perforation with increased morbidity and hospital stay.[1-3] 
 
 
                            A safe alternative seem to be appendicectomy as soon as the 
 condition is suspected, a strategy that increases the No of unnecessary  
Appendicectomies.[4-5] 
 
 
        Accurate diagnosis has been attempted by the employment of additional 
   lab tests [6-11] , Scoring systems [12-15], Ultrasound imaging [16-17], 
  CT scan [18-19] and Laparoscopy [20-22].None of these methods stands alone  
  as they all come in support of and are secondary to a primary clinical 
  assessment.  
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                                 In recent years studies emerge that showed that elevated  
serum Bilirubin levels would indicate a Gangrenous/Perforated Appendicitis. 
 An elevated serum Bilirubin that is not explained by liver disease or Biliary  
obstruction can be present in many patients of Acute Appendicitis. 
 
                                      
                                The present study has been designed to study the Incidence 
 of  Hyperbilirubinemia  in cases of Acute  Appendicitis  and  it's  complications  
(Gangrenous / Perforated).  
 
 
                                         The significance of other parameters such as Age,  
 Symptoms, Total Leukocyte count, USG, Alvarado's score has also 
 been evaluated in these cases. 
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  AIMS AND OBJECTIVES 
 
 
                            To study the Incidence of  Hyperbilirubinemia  in 
 cases of Acute  appendicitis and it’s Complications(Gangrenous/Perforated). 
 
            
                                     To compare other variables such as Age, symptoms, 
 Clinical profile, Total Leukocyte count, Alvarado’s score  and USG in a similar 
 role. 
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                                   REVIEW OF LITERATURE 
 
Historical Background 
                                  Jacopo berengario da carpi gave the first description of  
this structure in 1522. 
                                 The first Appendicectomy was performed in1735 by 
 Claudius Amyand. 
                                 John Parkinson was able to give good description of Fatal  
appendicitis in1812. 
                               Robert Lawson Tait made the first diagnosis of  
Appendicitis and surgically removed the Appendix in 1880. 
 
                              Reginald heber fitz published a study on appendicitis and 
 named the procedure Appendectomy in 1886. 
 
                                Tait split open and drained an inflamed appendix without  
removing it in 1889 
                                Charles mcburney proposed his original muscle splitting 
 operation in 1893 and this was modifiedbyb Robert fulton weir in1900. 
 
                         Kurt semm perfomed the first laparascopic appendicectomy in 
 1981 which became new gold standard in surgical management of acute  
appendicitis. 
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  SURGICAL ANATOMY 
 
                                           The appendix, ileum, and ascending colon are all  
derived from the midgut.  Appendix developing at 8th week of Gestation as an 
 outpouching of the caecum and it becomes fixed in right lower quadrant after 
 the medial rotation. 
 
                                          It’s a blind muscular tube with mucosal, submucosal, 
 muscular and serosal layers .Average length 7.5 to 10 cm.Base of the Appendix 
  is constant found at the confluence of three Taenia coli of the caecum which  
fuse to form the outer longitudinal muscle coat. 
 
                                              Mesentry of the Appendix called Mesoappendix. 
 Appendicular artery a branch of lower division of the Ileocolic artery lies in the 
 free border of Mesoappendix. Being an end artery thrombosis of which results 
 in necrosis of Appendix. 
 
                                                    Lumen contains multiple longitudinal folds of 
 mucous membrane lined by coloumnar cells of Colonic type.  Submucosa  
 contains numerous Lymphatic follicles seems to be important in etiology of  
Acute appendicitis. 
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 Appendix lying in various positions common being the Retrocaecal(74 %)  
.Other common positions are [23] 
                        
                                                 
                                                   The varying location of the tip of the appendix 
 likely explains the myriad of symptoms that are attributable to the inflamed  
appendix 
 
EPIDEMIOLOGY 
   
                                Incidence 1.1 cases /1000 per year. Common in childhood 
 and early adult life. Peak incidence during early 20’s thereafter declines[24]. 
 M:Fratio at Age 25 is 3:2.  
                                     Acute appendicitis is the most common general surgical  
emergency, and early surgical intervention improves outcomes. The diagnosis 
 of appendicitis can be elusive, and a high index of suspicion is important in 
 preventing serious complications from this disease. Worldwide, perforated 
 appendicitis is the leading general surgical cause of death. 
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ETIOPATHOGENESIS 
 
                                           Luminal obstruction by faecolith [23],Stricture,  
Intestinal parasites(pinworm) or tumour particularly carcinoma of caecum in 
 elderly is an important  predisposing  Factor. 
 
 
                                           Lymphoid  hyperplasia narrows the lumen leading 
 to luminal obstruction and continued  mucus  and  inflammatory exudates 
 increase  the  intraluminal pressure, obstructing lymphatic drainage. Oedema 
 and mucosal ulceration develop with bacterial translocation to the submucosa. 
 
 
                                                   Resolution  may  occur  at this  stage  either 
 spontaneously  or to antibiotic  theraphy. But  if  progress  further distension 
 causes venous obstruction and ischemia and bacterial invasion occurs through 
 the muscularis propria and submucosa produces Acute appendicitis. 
                                                   
                                                  Ishemic necrosis of the appendix wall causes  
Gangrenous  appendicitis or Appendicular perforation  with peritonitis.  
Alternatively omentum and small bowel  adhered to inflamed appendix produce 
 Appendicular mass or abscess. 
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                                              Factors that causes appendicular perforation with 
 peritonitis includes Extremes of age, Immunosuppression, Diabetes mellitus, 
 Faecolith obstruction, Pelvic appendix, Previous abdominal surgery that limits  
ability of the omentum to wall off the spread of peritoneal contamination. 
 
                                               In these instances rapidly deteriorating clinical  
course with signs of diffuse peritonitis and systemic sepsis syndrome. Although  
there is considerable variability, perforation typically occurs after at least 48  
hours from the onset of symptoms and is accompanied by an abscess cavity  
walled off by the small intestine and omentum. 
 
                                          Decreased dietary fibre and increased consumption   
of refined carbohydrates may be important. 
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CLINICAL FEATURES 
 
                                          Abdominal pain first noticed in peri umbilical region 
 with  progressive inflammation of the appendix, pain shifting  to Right iliac 
 fossa. Anorexia (especially in children),Nausea and Vomiting  and Fever. This 
 is Typical  presentation. 
 
                                            Atypical presentation  include in elderly patients in 
 whom localisation to right iliac fossa unusual. An inflamed appendix in the 
 pelvis may cause supra pubic pain and tenesmus.  
 
                                       Typically two clinical syndromes of acute appendicitis 
   are Acute catarrhal(non-obstructive) and Acute obstructive appendicitis. Later 
 characterised  by more acute and abrupt onset with generalised abdominal pain 
 and vomiting  which may mimic acute intestinal obstruction. 
 
                               On examination low grade pyrexia with Right iliac  fossa 
 tenderness, Muscle guarding and Rebound tenderness.  
 
                         Patient asked to point where the pain began and where it moved 
 (Pointing Sign). Maximum tenderness and muscle guarding present  in 
 Mc Burney’s point. 
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                               Deep palpation of the left iliac fossa may cause pain in the 
 Right  iliac fossa (Rovsing’s Sign). 
 
                                    Inflamed appendix may lies on the psoas muscle and the 
 patient lies with the  right hip flexed for pain relief  (Psoas Sign). 
 
                                   If an Inflamed appendix is in contact with obturator  
internus, when the hip is flexed and internally rotated will cause pain in the  
Hypogastrium  (Obturator Sign). 
 
 
SPECIAL CONSIDERATIONS 
 
                                                    Rigidity often absent and deep pressure may 
 fail to elicit deep tenderness in Retrocaecal appendix inflammation. Due to gas 
 filled caecum prevents the pressure exerted by the hands from reaching the 
 inflamed appendix. Psoas sign may be present. 
 
                                             Early diarrhoea may occur in Pelvic position  due to 
 an inflamed appendix in contact with the rectum. Tenderness may be present 
 above and right to Pubic symphysis. Per rectal examination reveals tenderness 
 in rectovesical or pouch of douglas on right side. 
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                                           In post ileal appendix diarrhoea is feature and  
marked retching and tenderness felt immediately to the right of umbilicus. 
 
                                         Appendicits rare in infants. Chidren with appendicitis 
 have vomiting with complete aversion to food.  
 
                                        Gangrene and perforation occur much more frequently 
 in elderly patients and the clinical picture may simulate subacute intestinal  
obstruction. If the appendix perforates, abdominal pain becomes intense and 
 more diffuse and abdominal muscular spasm increases, producing rigidity. The 
 heart rate rises, with an elevation of temperature above 39° C.  
 
                                      The patient may appear ill and require a brief period of 
 fluid resuscitation and antibiotics before the induction of anaesthesia. 
 Occasionally, pain may improve somewhat after rupture of the appendix  
because of relief of visceral distension, although a true pain-free interval is 
 uncommon. Obesity can obscure and diminish all local signs and resulting 
 delay in diagnosis. 
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                                        Appendicitis  in  pregnancy  with  a frequency  of 
1:1500 to 2000. Delay in presentation due to overlap of symptoms. However  
pain in the right lower quadrant of the abdomen remains the cardinal feature of 
 appendicitis in preganancy.  Foetal loss occurs in 3- 5% of cases.[25]. 
 
DIFFERENTIAL DIAGNOSIS 
 
                                                  Differential diagnosis differs in patients of  
different ages and in women, diseases of female genital tract should be excluded 
 
                      Children                 Adults 
Gastroenteritits Regional enteritis 
Mesentric adenitis Ureteric colic 
Meckel’s diverticulitis Perforated peptic ulcer 
Intussusception Torsion of Testes 
Henoch-schonlein purpura Pancreatitis 
Lobar pneumonia Rectus sheath hematoma 
 
 
 
                  Adult Female                        Elderly 
               Mittelschmerz                  Diverticulitis 
    Pelvic Inflammatory Disease           Intestinal obstruction 
              Pyelonephritis             Colonic carcinoma 
         Ectopic pregnancy        Torsion appendix epiploicae 
  Torsion or Rupture of ovarian cyst            Mesentric infarction 
            Endometriosis          Leaking aortic aneurysm 
 
                                                             12 
                 
                                                                                
 
 
 
                  In mesenteric lymphadenitis colicky pain with associated cervical 
 Lymphadenopathy[26] . In meckel’s diverticulitis may be intermittent lower 
 gastrointestinal bleeding . Intussusception median age of occurrence is 18  
months but appendicitis uncommon in this age. 
 
                                        Ureteric colic distinct character  and radiation of pain 
 charecterestic. 
 
                Perforated peptic ulcer  rigidity greater in right hypochondrium. 
  
 
                    Pelvic inflammatory disease pain is lower and it’s bilateral. History 
 of vaginal discharge, dysmenorrhea may be present.  
  
                                    In  ectopic pregnancy pain is severe, missed period and  
urine pregnancy test  is positive.  
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SCORING SYSTEMS 
 
                                    Diagnosis of acute appendicitis is essentially clinical. 
However  based on clinical suspicion alone lead to negative appendicectomy. A 
 number of clinical and laboratory based scoring systems available. Alvarado’s 
 (MANTRELS) score most widely used.  
 
 
 
 
 
             
           Score 
      SYMPTOMS Migratory RIF pain              1 
 Anorexia              1 
 Nausea and Vomiting              1 
       SIGNS Tenderness (RIF)              2 
 Rebound tenderness              1 
 Elevated temprature              1 
     LABOROTORY Leucocytosis              2 
 Shift to left              1 
             Total              10 
 
Interpretaion of Alvarado’s Score 
 
       Score Interpretation  
7 - 10 Strong predictive 
of Appendicitis 
 
5 - 6 Equivocal  CT & USG  
helpful in 
Diagnosis 
1 - 4 Appendicitis can 
be ruled out 
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TZANAKIS SCORING              Introduced in 2005 
 
Right lower abdomen tenderness                         4 
Rebound Tenderness                         3 
WBC count > 12000                         2 
Ultrasound findings                         6 
Total                         15 
               
 Score >8 implies appendicitis in more than 95 % of cases 
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INVESTIGATIONS 
 
   Full blood count  
                                           Increase in the WBC count and Shift to left  with the 
 charecteristic clinical features  alleviate negative appendicitis. 
 
               Urine analysis to exclude the differential diagnosis mainly. 
 
Radiography 
 
                        No specific findings. But may exclude other acute abdominal    
conditions.  
 
                               
Fig. Supine abdominal radiograph showing the presence of a large faecolith in 
the right iliac fossa (arrow). 
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Fig. Barium enema radiograph demonstrating faecoliths of the appendix (arrow) 
with distal stricture of the appendix. 
 
May exclude perforative peritonitis and intestinal obstruction[27] 
 
Right lower quadrant haziness due to fluid, edema or mass. 
 
Sentinal loop 
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ULTRASOUND ABDOMEN 
                                        
 
               
 
Fig. Ultrasound of Normal Appendix (Top )  showing coronal (top left ) and  
longitudinal ( top right ) planes. 
 
In appendicitis  there is distension and wall thickening ( down right ) and blood  
flow increased ( down left ) so called ring of fire appearance. 
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Fig. Ultrasound shows features of  acute appendicitis ( distended edematous  
appendix – open arrow )  
 
Faecolith seen – closed arrow. 
 
The most important positive sign for appendicitis is aperistaltic non  
compressible appendix with a diameter of 7 mm or greater. [28] 
 
Other findings include 
                                  Thickened appendiceal wall , abscess or fluid around it 
Color Doppler may show absence of blood flow. 
 
Ultrasonogram  overall  sensitivity 85 % and specificity 80 % 
                                                        19 
                 
                                                                                
 
 
CT (computed tomography  abdomen ) 
 
 
       
        
Fig. Contrast enhanced CT shows a faecolith ( open arrow ) at the base of  
distended appendix  with intramual gas (white arrows ) 
 
 
Fig. CT scan abdomen shows perforated appendicitis and periappendiceal 
abscess 
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Fig. Appendix having mural stratification, referring to the layers of 
 enhancement  and edema within the wall (arrow ) referred as Target sign. 
 
 
 
Fig. CT scan shows Mucocele of the appendix , without inflammation. 
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Other findings includes 
  
                     Failure to fill with oral contrast 
                     
                     Dilated bowel loops 
 
                    Pericaecal lymphadenopathy 
 
                    Airpockets 
  
                     Inflammatory mass 
. 
                   Extraluminal  gas from perforation 
 
CT scan has sensitivity 92 % and specificity 90 %.[29] 
 
Use of CT scan needed in patients with atypical clinical features. 
 
CT is  very much useful in reducing the negative appendicectomies. 
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DIAGNOSTIC  LAPAROSCOPY 
 
                                                             It helps in direct visualisation of appendix  
And  rule out other causes of abdominal pain especially in a women of child 
 bearing age group. 
 
HISTOPATHOLOGY 
                                           
          
Fig. A heavy acute inflammatory infiltrate extend through the full thickness of  
the wall of the appendix including the serosa. 
The definitive diagnosis of  acute appendicitis is based on pathological finding. 
Histologic finding pathognomonic of acute appendicitis is  “Neutrophils 
 infiltrating muscularis propria”. 
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  Fig.   Algorithm for the
possible Acute appendicitis
 
                                       
MANAGEMENT 
                                 Appendicectomy is the definitive modality of treatment
especially on obstructive type 
 associated with Appendicular perforation with 
                                                          
 
 evaluation and management of patients
 [30] 
to prevent the increased morbidity and mortality
 peritonitis. 
24 
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                                  Adequate preop hydration using intravenous fluids and  
therapeutic intravenous antibiotics which covers gram negative bacilli and  
anaerobic cocci is necessary  during preoperatively, when peritonitis 
 suspected.[31] 
 
                                    Otherwise in the absence of purulent peritonitis a single  
dose of Antibiotic  is sufficient to reduce the post operative wound  
infection[32]. In children hyperpyrexia  should  be treated  using antipyretics. 
 
 
                                            A trial of  Conservative management may be done 
  in those not having obstructive appendicitis especially in patients with high 
 multiple comorbidities.Treatment is bowel rest and intravenous antibiotics.  
Available data indicates  success rate of 80 to 90% in this cases however 15 %  
cases may recur in within one year. 
 
 
                                       However when acute obstructive appendicitis is  
recognised surgery should not be deferred, it should be done as early to avoid  
complications like Gangrenous appendicitis/ Appendicular perforation. 
 
 
                                                             25 
                 
                                                                               
 
                                    
                                          
 or Regional anaesthesia with the patient supine on the operating table. Prior to
 preparing the entire abdomen with an appropriate anti
iliac fossa should be palpated for a mass. 
conservative approach. Draping of the abdomen is in accordance with the 
planned operative technique, taking account of any requirement to extend the
 incision or convert a laparoscopic technique to an open operation.
 
 Conventional appendicectomy
 
                                        
           
                     Gridiron Incision
 
 
                                             
 is  gridiron incision (gridiron: a frame of cross
repairs). The gridiron incision (described 
                                                                  
 
 Appendicectomy should be performed under genera
septic solution, the right 
If  its  felt , preferable to adopt a 
 
 
 
     
                 Lanz Incicison
      Incision that is widely used for appendicectomy
-beams to sup- port a ship during 
ﬁrst by McArthur) is made at right 
26 
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angles to a line joining the anterior superior iliac spine to the umbilicus, its  
centre being along the line at McBurney’s point  
 
                                                     If  better access is required, it is possible to 
 convert the gridiron to a Rutherford Morison incision by cutting the internal  
oblique and transversus muscles in the line of the incision. This  incision  is 
 useful if the appendix is para or  retrocaecal and ﬁxed. It is essentially an  
oblique muscle-cutting incision with its lower end overMcBurney’s  point and  
extending obliquely upwards and laterally as necessary.  All layers are divided 
 in the line of the incision. 
                                                
                                                 In recent years, a transverse skin crease (Lanz) 
 incision has become more popular, as the exposure is better and extension,  
when needed, is easier. is made approximately 2cm below the umbilicus centred  
on the mid-clavicular–midinguinal line . When necessary, the incision may be  
extended medi ally, with retraction or suitable division of the rectus abdominis.  
 
                                               When the diagnosis is in doubt, particularly in the 
 presence of intestinal obstruction, a lower midline abdominal incision is to be  
preferred over a right lower paramedian incision. The latter, although widely  
practised in the past, is difﬁcult to extend, more difﬁcult to close and provides  
poorer access to the pelvis and peritoneal cavity 
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Removal of the appendix  
 
                                             The caecum is identiﬁed by the presence of taeniae 
 coli and, using a ﬁnger or a swab, the caecum is withdrawn. A turgid appendix 
may be felt at the base of the caecum. Inﬂammatory adhesions must be gently  
broken with a ﬁnger, which is then hooked around the appendix to deliver it into 
 the wound.  
 
 
                                       Fig. Open Appendicectomy 
 
                                             The appendix is conveniently controlled using a  
Babcock or Lane’s forceps applied in such a way as to encircle the appendix  
and yet not damage it. The base of the mesoappendix is clamped in artery  
forceps, divided and ligated .. The appendix, now completely freed, is crushed 
 near its junction with the caecum in artery forceps, which is removed and  
reapplied just distal to the crushed portion. An absorbable 2/0 ligature is tied 
 around the crushed portion close to the caecum. The appendix is amputated 
 between the artery forceps and the ligature .  
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  Methods to be adopted in special circumstances  
 
                                    When the base of the appendix is inﬂamed, it should not 
 be crushed, but ligated close to the caecal wall just tightly enough to occlude 
 the lumen, after which the appendix is amputated . 
 
 
                                              Should the base of the  appendix be gangrenous, 
  neither crushing nor ligation should be attempted. Two stitches are placed  
through the caecal wall close to the base of the gangrenous appendix, which is  
amputated ﬂush with the caecal wall, after which these stitches are tied. Further  
closure is effected by means of a second layer of interrupted seromuscular  
sutures. 
 
Retrograde appendicectomy 
 
                                           When the appendix is retrocaecal and adherent, it is  
an advantage to divide the base between artery forceps. The appendiceal vessels 
 are then ligated, the stump ligated  and gentle traction on the caecum will  
enable the surgeon to deliver the body of the appendix, which is then removed  
from base to tip. Occasionally, this manoeuvre requires division of the lateral  
peritoneal attachments of the caecum 
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Drainage of the peritoneal cavity 
 
                               This is usually unnecessary provided adequate peritoneal  
toilet has been done. If, however, there is considerable purulent ﬂuid in the  
retrocaecal space or the pelvis, a soft silastic drain may be inserted through a  
separate stab incision. The wound should be closed using absorbable sutures to  
oppose muscles and aponeurosis. 
 
 Laparoscopic appendicectomy  
 
                                                       The most valuable aspect of laparoscopy in 
 the management of suspected appendicitis is as a diagnostic tool, particularly in  
women of child-bearing age.  
                                                        The placement of operating ports may vary 
 according to operator preference and previous abdominal scars. we  place a  
10-mm port into the umbilicus, followed by a 5-mm port in the suprapubic 
 midline region and a 5-mm port midway between the first two ports and to the 
 left of the rectus abdominis muscle  
 
                                                        The operator stands to the patient’s left and 
 faces a video monitor placed at the patient’s right Foot. A moderate  
Trendelenburg tilt of the operating table assists delivery of  loops of small  
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bowel from the pelvis. The appendix is found in the conventional  
manner by identiﬁcation of the caecal taeniae and is controlled using a  
laparoscopic tissue-holding forceps. 
  
                                               By elevating the appendix, the mesoappendix is  
Displayed.A dissecting forceps is used to create a window in the mesoappendix  
to allow the appendicular vessels to be coagulated or ligated using a clip 
 applicator.     
                
                                  
                               Fig.  Laparascopic Appendicectomy Steps 
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                                            The appendix, free of its mesentry, can be ligated at 
 its base with an absorbable loop ligature divided and removed through one of 
 the operating ports. Single absorbable suture is used to close the linea alba at  
the umbilicus, and the small skin incisions may be closed with subcuticular 
 sutures.  
 
                                      Patients who undergo laparoscopic appendicectomy are 
 likely to have less postoperative pain and to be discharged from hospital and  
return to activities of daily living sooner than those who have undergone open 
 appendicectomy.While the incidence of postoperative wound infection is lower 
 after the laparoscopic technique, the incidence of postoperative intra-abdominal 
 sepsis may be higher in patients operated on for gangrenous or perforated 
 appendicitis. There may be an advantage for laparoscopic over open 
 appendicectomy in obese patients.  
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          Fig.  Algorithm summarizing
  
Problems encountered during appendicectomy
 
                                           
 careful exclusion of other possible diagnosi
                                                              
 
 the treatment of acute appendicitis.
  
A normal appendix may be found, this demands
s, particularly terminal ileitis,
33 
 
 
 
 
                 
                                                                                
 
 
 Meckel’s diverticulitis and tubal or ovarian causes in women. It is usual to 
 remove the appendix to avoid future diagnostic difﬁculties, even though the  
appendix is macroscopically normal, particularly if a skin crease or gridiron  
incision has been made 
 
                                   The appendix cannot be found. The caecum should be 
 mobilised, and the taeniae coli should be traced to their conﬂuence on the  
caecum before the diagnosis of ‘absent appendix’ is made. 
 
                                     An appendicular tumour is found Small tumours (under 
 2.0cm in diameter) can be removed by appendicectomy; larger tumours should  
be treated by a right hemicolectomy. 
 
                                          An appendix abscess is found and the appendix 
 cannot be removed easily. This should be treated by local peritoneal toilet,  
drainage of any abscess and intravenous antibiotics. Very rarely, a caecectomy 
 or partial right hemicolectomy is required 
 
Appendicitis  in  Elderly 
                                        Older patients  are more likely to delay in  seeking 
 treatment and present with atypical findings, and have a higher rate of  
perforation at the time of presentation . CT is widely used in older patients to 
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establish the diagnosis of appendicitis and to exclude neoplasms, diverticulitis, 
 and other  conditions.  
                                   Perforation and abscess formation are relatively common 
 operative findings. They  have an increased incidence of cardiovascular, renal,  
and pulmonary complications after appendicetomy. Laparoscopic  
appendicetomy appear to be more pronounced for older patients than for their 
 younger counterparts. 
 
 
Perforated Appendicitis  
                                                   Appendix perforates 48 hours after the onset 
  of  acute appendicitis.  Perforated appendicitis is more common  in rural 
  areas, older adults, who may have difficulty getting access to care. Perforation 
 most coomly occurs in antimesentric border distal to the point of luminal  
obstruction.  
                    Patients with perforation of the appendix may be very ill and  
require several hours of fluid resuscitation before safe induction of general  
anesthesia can be achieved. 
 
                 Broad-spectrum antibiotics directed against gut aerobes and 
 anaerobes are  initiated early in the evaluation and resuscitation phase. 
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                                       In children, a laparoscopic approach to the perforated 
 appendix appears to reduce the incidence of postoperative wound infections  
and ileus and is associated with shorter hospital stays and lower costs.[33] 
 
 Depending on the ease of completing that task, a decision is made whether to 
 convert to an open appendicectomy.  
 
                                          Extreme friability of the adjacent bowel loops may 
 require conversion to avoid bowel injury. Any pus encountered during the 
 dissection is aspirated and sent for Gram staining and culture. 
 
                                       The inflamed indurated mesoappendix is divided using 
 the LigaSure or harmonic scalpel. The taeniae of the cecum are followed onto 
 the base of the appendix, and the stump is divided between Endoloops or  
with a stapler, depending on the integrity of the tissues. When the  
mesoappendix is densely adherent to the cecum or retroperitoneum, it may be 
 helpful to divide the stump of the appendix with the stapler before dividing the 
 mesoappendix. 
                                   The abdomen and pelvis are irrigated and the fluid 
 aspirated. We leave a closed suction drain in place only if a well-defined  
residual abscess cavity exists after reflection of the small bowel away from the  
appendiceal bed. 
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                                     Antibiotics may be altered, if necessary, based on the  
culture results and are continued until the patient is afebrile postoperatively. If  
the procedure was completed open, the wound is typically left open with nylon 
 sutures laid into place for possible delayed primary closure after 3 to 5 days of  
dressing changes. Laparoscopic trocar sites are closed because the incidence of 
 infection is low. 
 
Appendicitis complicating Crohn’s disease  
 
                                                       Occasionally, a patient undergoing surgery 
 for acute appendicitis is found to have concomitant  Crohn’s disease of the 
 ileocaecal region. Providing that the caecal wall is healthy at the base of the  
appendix, appendicectomy can be performed without increasing the risk of an  
enterocutaneous ﬁstula. Rarely, the appendix is involved with the Crohn’s  
disease. In this situation, a conserva tive approach may be warranted, and a  
trial of intravenous corticosteroids and systemic antibiotics can be used to  
resolve the acute inﬂammatory process. 
 
Appendix abscess  
                                      Failure of resolution of an appendix mass or continued  
Spiking pyrexia usually indicates that there is pus within the phlegmonous  
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appendix mass. Ultrasound or abdominal CT scan may identify an area suitable 
 for the insertion of a percutaneous drain. Should this prove unsuccessful,  
laparotomy though a midline incision is indicated. 
 
 
 Pelvic abscess 
 
                               Pelvic abscess formation is an occasional complication of 
 appendicitis  and can occur irrespective of the position of the appendix within  
the peritoneal cavity. The most common presentation is a spiking pyrexia 
 several days after appendicitis; indeed, the patient may already have been  
discharged from hospital. Pelvic pressure or discomfort associated with loose 
 stool or tenesmus is common. Rectal examination reveals a boggy mass in the  
pelvis, anterior to the rectum, at the level of the peritoneal reﬂection. Pelvic  
ultrasound or CT scan will confirm. Treatment is trans- rectal drainage under  
general anaesthetic. 
 
Management of an appendix mass  
 
                                                                   If an appendix mass is present and the  
condition of the patient is satisfactory, the standard treatment is the conservative 
 Ochsner–Sherren  regimen. This strategy is based on the premise that the 
 inﬂammatory process is already localised and that inadvertent surgery is  
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difﬁcult and may be dangerous. It may be impossible to ﬁnd the appendix and,  
occasionally, a faecal ﬁstula may form. For these reasons, it is wise to observe a  
non-operative  programme,  but to be prepared to operate should  clinical   
 deterioration occur. 
 
 
 
                                  Careful recording of the patient’s condition and the extent 
 of the mass should be made and the abdomen regularly re-examined.  It is 
 helpful to mark the limits of the mass on the abdominal wall using a skin 
 pencil. A contrast-enhanced CT examination of the abdomen should be 
 performed and antibiot ic therapy instigated. An abscess, if present, should be  
drained radiologically. Temperature and pulse rate should be recorded 4- hourly  
and a ﬂuid balance record maintained. Clinical deterioration or evidence of  
peritonitis is an indication for early laparotomy. 
 
                                                    Clinical improvement is usually evident within  
24–48 hours. Failure of the mass to resolve should raise suspicion of carcinoma 
 or Crohn’s disease. Using this regimen, approximately 90% of cases resolve  
without incident. The great majority of patients will not develop recurrence, and 
 it is no longer considered advisable to remove the appendix after an interval of 
 6–8 weeks.[34] 
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Postoperative complications 
 
                                      Postoperative complications following appendicectomy  
are relatively uncommon and reﬂect the degree of peritonitis that was present at  
the time of operation and intercurrent diseases that may predispose to  
complications. 
 
 
Wound infection 
 
                                         Wound infection is the most common postoperative  
complication, occurring in 5–10% of all patients. This usually presents with 
 pain and erythema of the wound on the fourth or ﬁfth post- operative day, often  
soon after hospital discharge. Treatment is by wound drainage and antibiotics  
when required. The organisms responsible are usually a mixture of Gram- 
negative bacilli and anaerobic bacteria, predominantly Bacteroides  species and  
anaerobic streptococci. 
 
Intra-abdominal abscess     
                     
                                   Intra-abdominal abscess has become a relatively rare 
 complication after appendicectomy with the use of peroperative antibiotics 
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.  
Postoperative spiking fever, malaise and anorexia developing 5–7 days after  
operation suggest an intraperitoneal collection. Interloop, paracolic, pelvic and  
subphrenic sites should be considered. Abdominal ultrasonography and CT  
scanning greatly facilitate diagnosis and allow percutaneous drainage.  
Laparotomy should be considered in patients suspected of having intra- 
abdominal sepsis but in whom imaging fails to show a col lection, particularly 
 those with continuing ileus. 
 
  Ileus 
                                                 
                                     A period of adynamic ileus is to be expected after  
appendicectomy, and this may last a number of days following removal of a 
 gangrenous appendix. Ileus persisting for more than 4 or 5 days, particularly in  
 the presence of a fever, is indicative of continuing intra-abdominal sepsis and 
 should prompt further investigation . 
 
Venous thrombosis and embolism 
 
                                        These conditions are rare after appendicectomy, except 
 in the elderly and in women taking the oral contraceptive pill. Appropriate  
prophylactic measures should be taken in such cases. 
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Portal pyaemia (pylephlebitis)  
 
                                                     This is a rare but very serious complication of 
 gangrenous appendicitis associated with high fever, rigors and jaundice. It is 
 caused by septicaemia in the portal venous system and leads to the  
 development of intrahepatic abscesses (often multiple). Treatment is with 
 systemic antibiotics and percutaneous drainage of hepatic abscesses as 
 appropriate. 
 
 
Faecal ﬁstula 
 
                          Leakage from the appendicular stump occurs rarely, but may 
 follow if the encircling stitch has been put in too deeply or if the caecal wall 
 was involved by oedema or inﬂammation. Occasionally, a ﬁstula may result  
following appendicectomy in Crohn’s disease. Conservative management with  
low-residue enteral nutrition will usually result in closure. 
 
 
Adhesive intestinal obstruction 
                                                This is the most common late complication of  
appendicectomy. At operation, a single band adhesion is often found to be  
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responsible. Occasionally, chronic pain in the right iliac fossa is attributed to 
 adhesion formation after appendicectomy. In such cases, laparoscopy is of  
value in conﬁrming the presence of adhesions and allowing division. 
 
 Recurrent acute appendicitis  
 
                                                  Appendicitis is notoriously recurrent. It is not  
uncommon for patients to attribute such attacks to ‘biliousness’ or dyspepsia. 
 The attacks vary in intensity and may occur every few months, and the majority 
 of cases ultimately culminate in severe acute appendicitis. If a careful history is 
 taken from patients with acute appendicitis, many remember having had milder  
but similar attacks of pain. 
                                                  The appendix in these cases shows ﬁbrosis  
indicative of previous inﬂammation. Chronic appendicitis, per se, does not  
exist; however, there is evidence of altered neuro immune function in the  
myenteric nerves of  patients with so called recurrent appendicitis. 
 
 
PROGNOSIS AND OUTCOMES 
 
                                    Most important factor affecting the prognosis is surgical 
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 management if it is delayed or peritonitis sets in  complications occurs  and                                
 recovery takes about 1 to 4 weeks and for young children it takes a little longer.  
 
                 The mortality rate after appendicectomy is less than 1%. 
 
 The morbidity of perforated appendicitis is higher than that of non perforated  
cases and is related to increased rates of wound infection, intraabdominal  
abscess formation, increased hospital stay, and delayed return to full activity. 
Approximately 5% of patients with uncomplicated appendicitis develop wound 
 infections after open appendicectomy. Laparoscopic appendicectomy is  
associated with a lower incidence of wound infections.[35] 
 
                     The morbidity and mortality rate is higher in patients who operated 
 for perforated or gangrenous appendicitis than uncomplicated acute  
appendicitis.  
                                 “ Stump appendicitis” is  inflammation occurring in the  
remnant of appendiceal stump due to incomplete removal appendix in  
Appendicectomy. 
                                             Small bowel obstruction occurs in less than 1% of  
patients after appendicectomy for an  uncomplicated appendicitis and in 3% of  
patients with perforated appendicitis who are followed for 30 years. About 50% 
 of these patients present with bowel obstruction during the first year.[36] 
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                                             The risk for infertility following appendectomy in 
 childhood appears to be small.[37] 
  
                                               There are rare reports of appendico cutaneous  or 
 appendico vesical fistulas after appendicectomy, typically for perforated  
appendicitis. Fistulas to the skin generally close after any local infection is 
 treated. Fistulas to the bladder have been successfully diagnosed and treated  
laparoscopically. 
 
 
Hyperbilirubinemia in Acute Appendicitis 
 
 
                                                     Hyperbilirubinemia is the result of imbalance 
 between production and excretion of bilirubin by the Liver. It may be because 
 of haemolytic , hepatocellular or cholestatic diseases. Liver receives blood  
through portal system  and portal blood carries nutrients and other substances 
 absorbed from gut including bacteria and its toxins. 
 
 
                                   The association between hyperbilirubinemia and variety 
 of infectious diseases has been studied in various studies. The pathogenesis is 
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 thought to be because of bacteremia or endotoxinemia causing impaired  
excretion of bilirubin from the bile canaliculi. 
 
                                          The present study has been designed to evaluate the 
 association between hyperbilirubinemia in cases of acute appendicitis and its 
 complications. The  most likely explanation of the rise in SB is therefore  
circulating endotoxinemia as a result of appendiceal infection. 
 
                                     Utili et al [38-40] has shown with in vitro infusion of 
 endotoxin into the isolated rat liver that there is a dose-dependent decrease in  
bile salt excretion from the liver and that it is possible that Escherichia coli  
endotoxin exerts direct damage at the cholangiolar level. 
 
                                 It was demonstrated by Sisson et al in 1971 [41] that in 
 appendicitis mucosal ulceration occurs early and this facilitates invasion of  
bacteria into the muscularis propria of the appendix thereby causing classical 
 acute suppurative appendicitis. Subsequent events lead to edema, elevated  
intraluminal pressure, and ischemic necrosis of mucosa, causing tissue gangrene  
and perforation [42,43]. This process is associated with progressive bacterial  
invasion most likely facilitated by bacterial cytotoxins. The number of 
 organisms isolated from patients with gangrenous appendicitis is five times 
 greater than those with acute suppurative appendicitis. 
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                                          Estrada et al [44] also found significantly higher  
peritoneal culture in patients with gangrenous/perforated appendicitis. This  
elevated load of bacteria in appendicitis causes either direct invasion or  
translocation into the portal venous system. 
 
 
                                    Direct invasion of bacteria into the hepatic parenchyma  
interferes with the excretion of bilirubin into the bile canaliculi by a mechanism  
that is thought to be caused by the bacterial endotoxin and is biochemical in  
nature rather than obstructive. 
 
  
                                  Indirect evidence of bacterial translocation from inflamed  
gastrointestinal tract or peritonitis to the liver via the portal vein and the 
 development of hepatitis and pyogenic liver abscess was observed by  
Dieulafoy [45]. 
 
 
                  Thus, it is concluded that hepatocellular function is depressed during  
the early stage of sepsis despite the increased cardiac output and hepatic blood  
flow and decreased peripheral resistance. The depression of hepatocellular 
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 function in the early, hyper-dynamic stage of sepsis does not appear to be due  
to reduction in hepatic perfusion but is associated with elevated levels of  
circulating pro-inflammatory cytokines such as TNF and IL-6. Thus up  
regulation of TNF and/ or IL-6 may be responsible for producing hepatocellular 
 dysfunction during the early hyper-dynamic stage of sepsis.  
 
                                      Endotoxins  produces  cholestasis by damaging biliary 
 salt transport through cytokine mediated mechanisms[ 46]. E.Coli is the most  
frequently isolated bacteria from peritoneal fluid in acute appendicitis [47].  
Elevated total bilirubin level in acute appendicitis can either appear as a result  
of bacteremia, or endotoxemia, both possible in catarrhal and phlegmonous 
 forms as well as in the perforated appendicitis [48].  
  
                                              Several studies done reporting elevated levels of 
 serum bilirubin in acute appendicitis [15,16] 
 
  
                                              Sand et al derived hypothesis that  elevated total 
 bilirubin levels can be associated with appendicular perforation.[51] 
 Estrada et al also found out same results.[52] 
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                                            They explain the raised serum bilirubin levels by the 
 invasion  of gram negative bacteria through muscularis propria of the appendix,  
leading to the direct invasion or translocation of germs through portal system  
and liver, interfering with bilirubin exretion through bile ducts by endotoxin  
action. 
 
            Clinical differentiation between perforated appendicitis and acute 
 appendicitis is difficult  on admission. Perforation of  Appendix is  2 to 3 
 times greater  in  patients with raised serum bilirubin levels. 
 
 
                                       Hence  a liver function test is most helpful in detecting  
 the cases of appendicular perforation  along with the other clinical findings. 
 
  
                                                 Though imaging modalities likes Computed  
tomography and Magnetic resonance imaging may diagnose the appendicular 
 perforation  and these imaging facilities may not be easily available in  
developing nations. In this situations clinical and lab investigations may be 
 cheaper and easily available. 
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                              Various studies are supporting this.Prospective study 
 conducted by P.chaudhary et al [53]shows among the 50 cases of acute 
 appendicitis hyperbilirubinemia was found in  30 of 42 patients with  
suppurative appendicitis and in all 8 cases of Gangrenous / Perforated  
appendicitis. 
                                        Similar prospective study by Dr.A.Q.Khan et al [54] 
 a total of 100 patients with clinical diagnosis of acuteappendicitis or  
appendicular perforation were studied and compared and showsTotal serum  
bilirubin appears to be a new promising lab marker for diagnosing appendicular  
perforation.  
                                      Another prospective study by Ghimire et al [55] 141 
 Patients underwent appendicectomy and  61 patients had gangrenous  
appendicitis. Comparison between gangrenous and non gangrenous appendicitis 
 groups was carried out and results shows serum bilirubin serves as a important 
 marker for Acute gangrenous appendicitis. 
 
                                       Hence  a simple  liver function test is most helpful in  
detecting  the cases of appendicular perforation  / Gangrenous appendicitis  
 along with clinical correlationthereby reducing morbidity and mortality 
 associated with the Gangrenous / Perforated appendicitis especially in the 
 developing nations.  
 
                                                          50 
 
                 
                                                                                
 
                                      MATERIALS AND METHODS 
 
STUDY DESIGN 
                        Prospective study 
 
PLACE OF STUDY 
 
    Department of general surgery –Govt.Stanley medical college &hospital 
 
STUDY PERIOD 
 
                       Nov 2016 to Aug 2017 
 
PATIENT SELECTION 
                                              Patient admitted with clinical Diagnosis of Acute  
Appendicitis or its complications (Perforated/ Gangrenous ) in the Emergency 
 dept under General Surgery, Govt. Stanley medical college and hospital during  
the study period. 
 
INCLUSION CRITERIA 
                                       All patients diagnosed as Acute Appendicits and it’s  
Complications(Gangreous/Perforation) clinically on admission.  
                                                       51 
 
                 
                                                                                
 
EXCLUSION CRITERIA 
 
1)All patients with positive HbsAg 
2)All patients with cholelithiasis 
3)All patients with cancer of Hepato Biliary system 
4)All patients with past H/O Jaundice/Liver disease,Hemolytic 
disease,Congenital or Acquired Biliary disease 
 5)Patients with Appendicular Lump 
 6)Patients undergoing interval Appendicectomies or Appendicectomies for 
other Indications 
 
SAMPLE SIZE 
246  Patients 
 
METHODOLOGY  
- Ethical committee clearance 
 - Informed consent 
- All patients presenting with RIF pain of abdomen who are admitted in the 
 Emergency ward are evaluated by Detailed History and Examination and  
complete Hemogram ,Liver function Test, Seropositivity for Hbs Ag,  
Alvarado's scoring system  and USG. 
-Confirmed cases were operated and clinical diagnosis was confirmed 
 Per operatively and post operatively by Histo pathological Examination. 
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                              Final  HPE was considered as a gold standard for diagnosing 
 and categorising patients as having Normal Appendix, Acute appendicitis and  
Acute appendicitis with Perforation/Gangrene. 
 
 
Total Bilirubin 
 
                       Normal range of bilirubin in adults as follows 
          Total bilirubin :  0.3 to 1.0 mg 
          Direct bilirubin: 0.1 to 0.3 mg 
          Indirect bilirubin 0.2 to 0.8 mg 
 
                                             During the study period out of 249 cases operated. 
 246 cases taken for study purpose. Rest of the three cases meet the exclusion 
 criteria. Two cases are HbsAg +ve and one case Acute appendicitis associated  
with Cholelithisis.Hence excluded from the study. 
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                                       STATISTICAL ANALYSIS
  
 
The collected data were analysed with IBM.SPSS statistics software 23.0
 Version. To describe about the data descriptive statistics frequency
 analysis, percentage analysis were used for categorical variables and the
 mean & S.D were used for continuous variables. T
 tools the Receiver Operating Curve (ROC) with Sensitivity, Specificity, 
PPV and NPV was used.To find 
Square test was used  In the the above statistical tool the probability value 
P< 0.05 was considered as significance. 
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Age Distribution 
 
    
 
 
 
 
 
 
 
 
 
 
 
 our study out of 246 study population , majority of  the Acute appendicitis   
were between 11 to 20 years age group, 116 cases (47.2%) 
Followed  by  21 to 30 years age group, 71 cases ( 28.9 %)  
 (i.e.) Majority of  cases  between 11 to 30 years age group,187 cases (76.1%). 
and  Small  no of  cases  were belongs  to  < 10 years, 4 cases (1.6%)   
and  > 50 years,5 cases (2%). 
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  Frequency Percent 
Valid 
Percent 
Cumulative 
Percent 
Valid Upto 10 
yrs 
4 1.6 1.6 1.6 
11 - 20 
yrs 
116 47.2 47.2 48.8 
21 - 30 
yrs 
71 28.9 28.9 77.6 
31 - 40 
yrs 
37 15.0 15.0 92.7 
41 - 50 
yrs 
13 5.3 5.3 98.0 
Above 
50 yrs 
5 2.0 2.0 100.0 
Total 246 100.0 100.0   
                 
                                                                               
 
Age Distribution  
     
           
                     1-Gangrenous/Perforated;   2 
 
Upto 10 yrs
11 
21 
31 
41 
Above 50 
yrs
 
 
 Out of 246 cases of Acute appendicitis 42 Cases were G
Appendix(17.07%). 
Out of 42 cases of Gangrenous / Perforated appendix  maximum cases seen in 
the  Age group 21-30 years (31% )  and  least seen in below 10 
Above 50 years no of cases of Gangrenous /Perforated appendix were 3 (7.1%)
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Age  Distribution 
Crosstab 
  
Remarks 
Total G or P AA 
Age range Up to 10 yrs Count 0 4 4 
% within 
Remarks 
0.0% 2.0% 1.6% 
11 - 20 yrs Count 10 106 116 
% within 
Remarks 
23.8% 52.0% 47.2% 
21 - 30 yrs Count 13 58 71 
% within 
Remarks 
31.0% 28.4% 28.9% 
31 - 40 yrs Count 9 28 37 
% within 
Remarks 
21.4% 13.7% 15.0% 
41 - 50 yrs Count 7 6 13 
% within 
Remarks 
16.7% 2.9% 5.3% 
Above 50 yrs Count 3 2 5 
% within 
Remarks 
7.1% 1.0% 2.0% 
Total Count 42 204 246 
% within 
Remarks 
100.0% 100.0% 100.0% 
 
Chi-Square Tests 
 
 
 
  Value df 
Asymp. 
Sig. (2-
sided) 
 
Pearson Chi-Square 27.052a 5 .0005 
 
Likelihood Ratio 23.404 5 .000 
 
Linear-by-Linear Association 24.356 1 .000 
 
N of Valid Cases 246     
 
a. 5 cells (41.7%) have expected count less than 5. The minimum 
expected count is .68. 
 P - Value ** Highly Significant at P ≤ .01 
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GENDER  DISTRIBUTION
 
 
 
                                  
 
 
               
  Frequency
Valid Female 
Male 
Total 
 
 
 
In our study, out  of  246 cases 152 ( 61.8%) were males and 94 (38.2%)  were 
females.  
                                                             
 
 
 
Sex 
 Percent 
Valid 
Percent 
94 38.2 38.2 
152 61.8 61.8 
246 100.0     
58 
Gender
Female Male
Cumulative 
Percent 
38.2 
100.0 
                 
                                                                               
 
 
Gender Distribution 
 
 
               
  
 
 
     
 
Female
Male 
 
Out of 42 cases of Gangrenous / Perfoarted appendix, 27 male cases (64.3%) 
and 15 female cases (35.7%). 
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Gender Distribution 
Crosstab 
  
Remarks 
Total G or P AA 
Sex F Count 15 79 94 
% 
within 
Remarks 
35.7% 38.7% 38.2% 
M Count 27 125 152 
% 
within 
Remarks 
64.3% 61.3% 61.8% 
Total Count 42 204 246 
% 
within 
Remarks 
100.0% 100.0% 100.0% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chi-Square Tests 
  Value df 
Asymp. 
Sig. (2-
sided) 
Exact 
Sig. (2-
sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square .134a 1 .715     
Continuity Correctionb .037 1 .848     
Likelihood Ratio .135 1 .714     
Fisher's Exact Test       .862 .428 
N of Valid Cases 246         
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 
16.05. 
b. Computed only for a 2x2 table 
 
 
                                                                      60 
                 
                                                                               
 
 
Nausea/Vomiting 
 
 
 
                                  
 
 
 
 
  
Valid 
 
Out of 246 cases 192 cases (78 %) having Nausea 
 54 cases ( 22%) don’t have.
                                                             
 
Nausea/Vomiting 
Frequency Percent 
Valid 
Percent
No 54 22.0 
Yes 192 78.0 
Total 246 100.0 100.0
/Vomiting and
 
61 
Nausea/Vomiting
No Yes
 
 
Cumulative 
Percent 
22.0 22.0 
78.0 100.0 
   
 
                 
                                                                               
 
 
Anorexia 
 
 
                       
 
 
                               
  
Valid No 
Yes 
Total
 
 
Out of 246 cases Anorexia present in 42 cases (17.1%) and Rest of cases 
(82.9%) don’t have. 
Anorexia mainly seen in child age group.
                                                               
 
Anorexia 
Frequency Percent 
Valid 
Percent 
Cumulative 
204 82.9 82.9 
42 17.1 17.1 
 246 100.0 100.0   
 
62 
Anorexia
No Yes
 
Percent 
82.9 
100.0 
204 
                 
                                                                               
 
 
FEVER 
 
                              
 
 
  
Valid No
Yes
Total
 
 
 
Out of 246 cases Fever is present in 143 case (58.1%) and absent in 103 
cases (41.9). 
 
 
                                                        
 
 
Fever 
Frequency Percent 
Valid 
Percent 
Cumulative 
 103 41.9 41.9 
 143 58.1 58.1 
 246 100.0 100.0  
63 
Fever
No Yes
Percent 
41.9 
100.0 
 
                 
                                                                               
 
 
Rebound Tenderness 
 
 
 
                        
 
 
  
Valid No
Yes
Total
 
 
Out of 246 cases Rebound Tenderness present in 83 cases (33.7%) and not 
present in 163 cases (66.3%).
 
                                                             
 
Rebound Tenderness 
Frequenc
y Percent 
Valid 
Percent 
 163 66.3 66.3 
 83 33.7 33.7 
 246 100.0 100.0 
 
64 
Rebound Tenderness
No Yes
 
Cumulative 
Percent 
66.3 
100.0 
  
                 
                                                                               
 
 
Rebound tenderness with Gangrenous /perforated Appendix
 
 
 
                
 
                   
 
 
Among 42 cases  of  Gangrenous/Perforated appendicitis  Rebound tenderness 
is present in 31 cases (73.8%).
Among 204 cases of Acute appendicitis Rebound tenderness is present in 52 
cases (25.5%). 
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   G or P AA 
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Yes 73.8% 25.5% 
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G or P AA
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Rebound tenderness with Gangrenous /perforated Appendix 
 
 
 
 
 
Crosstab 
     
Remarks 
Total 
 
G or P AA 
 
Rebound Tenderness  No  Count 11 152 163 
 
  % 
within 
Remarks 
26.2% 74.5% 66.3% 
  
Yes  Count 31 52 83 
 
  % 
within 
Remarks 
73.8% 25.5% 33.7% 
 
Total   Count 42 204 246 
 
% 
within 
Remarks 
100.0% 100.0% 100.0% 
 
 
 
 
 
Chi-Square Tests 
 
  Value df 
Asymp. 
Sig. (2-
sided) 
Exact 
Sig. (2-
sided) 
Exact Sig. 
(1-sided) 
 
Pearson Chi-Square 36.374a 1 .0005     
 
Continuity Correctionb 34.245 1 .000     
 
Likelihood Ratio 34.626 1 .000     
 
Fisher's Exact Test       .000 .000 
 
N of Valid Cases 246         
 
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 14.17. 
 
b. Computed only for a 2x2 table 
 
P - Value 
** Highly 
Significant at 
P ≤ .01 
    
       
       
       Rebound tenderness predominantly present in cases of Gangrenous / Perforated 
Appendicitis than Acute appendicitis cases and it’s  Statistically significant. 
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USG  and Acute appendicitis
 
 
                           
 
 
  
Valid Ac.appendicitis
Apendicular 
perfoation
Mesentric adenitis
No abnormality
Probe tenderness
Subac.Appendicitis
Total
 
 
Out of  246 cases of Histologically confirmed cases of Acute appendicitis  and 
Gngrenous/perforated appendix USG able to identify the 193 cases (78.46%) 
                                                             
Ac.appendicitis
Apendicular perfoation
Mesentric adenitis
No abnormality
Probe tenderness
Subac.Appendicitis
 
 
Frequency Percent 
Valid 
Percent
 188 76.4 
 
4 1.6 
 14 5.7 
 1 .4 
 38 15.4 
 1 .4 
 246 100.0 100.0
67 
0.0 20.0 40.0 60.0 80.0
USG
 
 
Cumulative 
Percent 
76.4 76.4 
1.6 78.0 
5.7 83.7 
.4 84.1 
15.4 99.6 
.4 100.0 
   
. 
                 
                                                                               
 
 
Gangrenous / Perforated Appendix Vs Acute appendicitis
 
                          
 
 
 
 
  
Valid G or P 
Acute 
appendicitis
Total 
 
Among 246 cases ,42 (17.1%) were G
 of the 204 cases (82.9%) were Acute appendicitis.
Hence Frequency is 17 cases of G/P  per 100 AA.
 
 
                                                             
 
 
 
Frequency Percent 
Valid 
Percent 
42 17.1 17.1 
 
204 82.9 82.9 
246 100.0 100.0 
angrenous / Perforated Appendix and rest
 
 
68 
G / P   Vs    AA
G or P Acute appendicitis
 
Cumulative 
Percent 
17.1 
100.0 
  
 
                 
                                                                                
 
 
DESCRIPTIVE STATISTICS  
 
 
Descriptive Statistics 
  N Minimum Maximum Mean Std. Deviation 
Age 246 9 65 24.04 10.272 
TC 246 7100 29400 12687.89 3071.691 
DC 246 48 90 74.80 8.934 
LFT- Total 
Bilirubin 
246 .2 2.4 .924 .4341 
Alvarado's 246 5 10 7.19 .997 
Valid N 
(listwise) 
246         
 
 
Among 246 cases minimum age is 9 and maximum age is 65 years and the 
mean age is 24 years. 
Mean Total leukocyte count is 12687 and Mean poltmorph count is 75 
Serum mean  total bilirubin is .92 and maximum is 2.4 
Alvarado’s score maximum seen is 10 and least is 5 with mean about 7. 
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ROC CURVE 
 
Case Processing Summary 
 
G / P 
 Valid N  
 
Positivea 
 
 
 
42 
Negative 204 
 
 
 
 
 
Larger values of the test result   
variable(s) indicate stronger 
evidence for a positive actual 
state. 
a. The positive actual  state is 
G or P. 
 
 
 
 
 
 
 
 
 
                                                             70 
                 
                                                                                
 
 
Receiver Operating Curve (ROC) 
    
Area Under the Curve 
Test Result Variable(s): LFT- Total Bilirubin 
Area Std. Errora 
Asymptotic 
Sig.b 
Asymptotic 95% Confidence 
Interval 
Lower 
Bound Upper Bound 
.873 .036 .000 .802 .944 
 
The test result variable(s): LFT- Total Bilirubin has at least one 
tie between the positive actual state group and the negative 
actual state group. Statistics may be biased. 
a. Under the nonparametric assumption 
b. Null hypothesis: true area = 0.5 
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COORDINATES OF THE CURVE  
 
Coordinates of the Curve 
Test Result Variable(s): LFT- Total Bilirubin 
Positive if Greater 
Than or Equal Toa Sensitivity 1 - Specificity 
-.800 1.000 1.000 
.250 1.000 .985 
.350 1.000 .951 
.450 1.000 .868 
.550 .929 .760 
.650 .905 .632 
.750 .905 .529 
.850 .905 .412 
.950 .881 .299 
1.050 .857 .235 
1.150 .857 .172 
1.250 .810 .098 
1.350 .667 .064 
1.450 .524 .044 
1.550 .357 .034 
1.650 .262 .025 
1.750 .190 .015 
1.850 .119 .015 
1.950 .095 .010 
2.050 .095 .005 
2.150 .095 0.000 
2.300 .024 0.000 
3.400 0.000 0.000 
 
The test result variable(s): LFT- Total Bilirubin has at least one tie between 
the positive actual state group and the negative actual state group. 
a. The smallest cutoff value is the minimum observed test value minus 
1, and the largest cutoff value is the maximum observed test value 
plus 1. All the other cutoff values are the averages of two 
consecutive ordered observed test values. 
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CROSS TABULATION 
 
 
 
 
 
Crosstabs 
Bilirubin *  G / P  Crosstabulation 
 
 
  
Remarks 
Total 
G or 
P A A 
Bilirubin >=1.15 36 35 71 
< 1.15 6 169 175 
Total 42 204 246 
 
 
                        
Sensitivity 85.7 
 
Specificity 82.8 
 
 PPV 50.7 
 NPV 96.6 
 
 Overall   
accuracy 
 
 
84.25  
 
 
 
 
 
 
 
 
                                  Hyperbilirubinemia was found both in Suppurative 
 Acute appendicitis and Gangrenous/ Perforated Appendicitis.  
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                                    Among 246  cases of HPE confirmed cases of 
 Acute appendicitis 42 were Gangrenous /Perforated Appendix and 204  
were Acute Suppurative appendicitis. 
 
                                                Within the 204 cases of Acute suppurative  
appendicitis 35 cases had Hyperbilirubinemia (17.16% ) Among 42 cases  
of Gangrenous / Perforated Appendix cases 36 cases had  
Hyperbilirubinemia (85.71%). (i.e). Hyperbilirubinemia most commonly  
associated with Gangrenous / Perforated Appendix followed by Acute  
suppurative appendicitis. Here the cut off value for Hyperbilirubinmia is 
 1.15 mg and its supported by statistical analysis. 
 
 
                                            To describe about the data descriptive statistics  
Frequency analysis, percentage analysis were used for categorical variables 
 and the mean & S.D were used for continuous variables. To find the  
efficacy of the tools the Receiver Operating Curve (ROC) with Sensitivity, 
 Specificity, PPV and NPV was used.To find the significance in categorical  
data Chi-Square test was used  In the the above statistical tool the  
probability value P< 0.05 was considered as significance.  
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DISCUSSION 
 
                        In our study out of 246 study population , majority of  the 
 Acute appendicitis  were between 11 to 20 years age group, 116 cases 
 (47.2%) Followed  by  21 to 30 years age group, 71 cases ( 28.9 %).  (i.e.) 
 Majority of  cases  between 11 to 30 years age group,187 cases (76.1%)  
.and  Small  no of  cases  were belongs  to  < 10 years, 4 cases (1.6%)  and  
 > 50 years, 5 cases (2%). 
 
                                  Out of 246 cases of Acute appendicitis 42 Cases were 
 Gangrenous / Perforated Appendix(17.07%). Out of 42 cases of  
Gangrenous / Perforated appendix  maximum cases seen in the  Age group 
 21-30 years (31% )  and  least seen in below 10 years (0.0%). Above 50 
 years no of cases of Gangrenous /Perforated appendix were 3 (7.1%). 
 
                             In our study, out  of  246 cases 152 ( 61.8%) were males  
and 94 (38.2%)  were females. Out of 42 cases of Gangrenous / Perforatted 
 appendix, 27 male cases (64.3%) and 15 female cases (35.7%). Out of 246 
 cases 192 cases (78 %) having Nausea /Vomiting and54 cases ( 22%) 
 don’t have. Out of 246 cases Anorexia present in 42 cases (17.1%) and 
 Rest of cases 204 (82.9%) don’t have. Anorexia mainly seen in child  
age group. 
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                           Out of 246 cases Fever is present in 143 case (58.1%) 
 and absent in 103 cases (41.9).Out of 246 cases Rebound Tenderness 
 present in 83 cases (33.7%) and not present in 163 cases (66.3%). 
 Among 42 cases  of  Gangrenous/Perforated appendicitis  Rebound  
tenderness is present in 31 cases (73.8%).Among 204 cases of Acute  
appendicitis Rebound tenderness is present in 52 cases (25.5%). Rebound  
tenderness predominantly present in cases of Gangrenous / Perforated  
Appendicitis than Acute appendicitis cases and it’s  Statistically significant. 
 
                              Out of  246 cases of Histologically confirmed cases of  
Acute appendicitis  and Gngrenous/perforated appendix USG can able to 
 identify the 193 cases (78.46%) .Among 246 cases ,42 (17.1%) were  
Gangrenous / Perforated Appendix and rest of the 204 cases (82.9%) were 
 Acute appendicitis. 
 
                                   Among 246 cases minimum age is 9 and maximum  
age is 65 years and the mean age is 24 years. Mean Total leukocyte count is  
12687 and Mean poltmorph count is 75.Serum mean  total bilirubin is .92 
 and maximum is 2.4. Alvarado’s score maximum seen is 10 and  least is 5 
 with mean about 7. 
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                                                     Hyperbilirubinemia was found both in  
Suppurative Acute appendicitis and Gangrenous/ Perforated Appendicitis. 
 Among 246 cases of HPE confirmed cases of  Acute appendicitis 42 were  
Gangrenous /Perforated Appendix and 204 were Acute Suppurative  
appendicitis. 
 
                      Within the 204 cases of Acute suppurative appendicitis 35  
cases had Hyperbilirubinemia (17.16% ) Among 42 cases of Gangrenou 
s /Perforated Appendix cases 36 cases had Hyperbilirubinemia(85.71%). 
(i.e). Hyperbilirubinemia most commonly associated with Gangrenous / 
 Perforated Appendix followed by Acute suppurative appendicitis. Here the 
 cut off value for Hyperbilirubinmia is 1.15mg. 
and its supported by statistical analysis.  
 
                                           To find the efficacy of the tools the Receiver  
Operating Curve (ROC) with Sensitivity, Specificity, PPV and NPV was  
used.To find the significance in categorical data Chi-Square test was used 
In the the above statistical tool the probability value P< 0.05 was  
considered as significance.  
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                                  In our study Sensitivity 85.7%, Specificity 82.8%,  
Positive predictive value 50.7 % , Negative predictive value 96.6% and  
Overall Accuracy 84.25 %. 
                                                    
                                   Similar study done by P.chaudhary et al shows  
Serum bilirubin cutoff vlue 2.1mg, Sensitivity 100%, 92.9%,PPV  
72.75,NPV 100%. 
 
                                Therefore Serum bilirubin estimation is simple and  
easily available test in every lab and can be added to the routine 
 investigation list of clinically suspected cases of acute appendicitis for  
confirmation of the diagnosis. Because the raised serum bilirubin level was 
 significantly higher in Gangrenous / Perforated appendix patients. 
 
                                              Hence there fore obtaining serum bilirubin  
values on admission can be used as marker for Gangrenous/ Perforated  
Appendix along with other teasts such as USG, CT scan to determine the  
presence of Perforation and thus aid in prompt appropriate clinical  
management.  
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CONCLUSION  
 
                             Total serum bilirubin appears to be  a new promising  
marker for diagnosing Gangrenous / Perforated Appendicitis. 
 
                              Patients with clinical signs and symptoms of Acute  
appendicitis with raised serum bilirubin should be considered as having 
 high predictive potential  for Appendicular gangrene / Perforation. 
 
                    Serum Bilirubin is an important  adjunct in diagnosing the  
presence of Gangrenous / Perforated Appendicitis along with other 
 diagnostic aids.  
 
                   Therefore Hyberbilirubinemia  may considered as a marker  
for Gangrenous / Perforated appendix. 
 
 
 
 
 
 
 
                                                   79 
                 
                                                                                
 
 
                                              BIBLIOGRAPHY 
 
1. Harrison MW, Lindner DJ, Campbell JR, Campbell TJ. Acute 
Appendicitis in children: factors affecting morbidity. Am J Surg 
1984;147:605-610.  
 
2. Savrin RA, Clatworthy HW Jr. Appendiceal rupture: a continuing 
diagnostic problem. Paediatrics 1979;63:36-43.  
 
3. Scher KS, Coil JA. The continuing challenge of perforating appendicitis. 
Surg Gynecol Obstet 1980;150:535-538. 
 
4. Karakas SP, Guelfguat M, Leonidas JC, Springer S, Singh SP. Acute 
appendicitis in children: comparison of clinical diagnosis with ultrasound 
and CT imaging. Pediatr Radiol 2000;30:94-98. 
 
 5. Hoffmann J, Rasmussen OO. Aids in the diagnosis of acute 
appendicitis. Br J Surg 1989;76:774-779. 
 
 6. Oruc MT, Kulah B, Ozozan O, et al. The value of 5-hydroxyl indole 
acetic acid measurement in spot urine in diagnosis of acute appendicitis. 
East African Med J 2004;81:40-41. 
 
 7. Taha AS, Grant V, Kelly RW. Urine analysis for interleukin-8 in the 
non-invasive diagnosis of acute and chronic inflammatory diseases. 
Postgrad Med J 2003;79:159-163. 
                                                       80 
                 
                                                                                
 
 
 8. Hallan S, Asberg A. The accuracy of C-reactive protein in diagnosing 
acute appendicitis – a meta analysis. Scan J Clin Lab Invest 1997;57:373-
80. 
 
 9. Goodwin AT, Swift RI, Bartlett MJ, Fernando BS, Chadwick SJ. Can 
serum interleukin-6 levels predict the outcome of patients with right iliac 
fossa pain? Ann R Coll Surg Engl 1997;79:130-133. 
 
 10. Vermeulen B, Morabia A, Unger PF. Influence of white cell count on 
surgical decision making in patients with abdominal pain in the right lower 
quadrant. Eur J Surg 1995;161:483-486. 
 
 11.  Albu E, Miller BM, Choi Y, Lakhanpal S, Murthy RN, Gerst PH. 
Diagnostic value of C-reactive protein in acute appendicitis. Dis Colon 
Rectum 1994;37:49-51.  
 
12.  Christian F, Christian GP. A simple scoring system to reduce the 
negative appendicectomy rate. Ann R Coll Surg Engl 1992;74:281- 285. 
 
13. Alvarado A. A practical score for the early diagnosis of acute 
appendicitis. Ann Emerg Med 1986;15:557-564 
 
14. Ohmann C, Franke C, Yang Q. Clinical benefit of a diagnostic score for 
appendicitis: results of a prospective interventional study. German Study 
Group of Acute Abdominal Pain. Arch Surg 1999;134:993-996.  
 
                                                  81 
                 
                                                                                
 
 
15. Zielke A, Sitter H, Rampp T, et al. Can diagnostic scoring systems help 
decision making in primary care of patients with suspected acute 
appendicitis? Zielke Dtsch Med Wochenschr 1999;124:545- 550. 
 
 16. Douglas CD, Macpherson NE, Davidson PM, Gani JS. Randomised 
controlled trial of ultrasonography in diagnosis of acute appendicitis, 
incorporating the Alvarado score. BMJ 2000;321:919-922.  
 
17. Rettenbacher T, Hollerweger A, Gritzmann N, et al. Appendicitis: 
should diagnostic imaging be performed if the clinical presentation is 
highly suggestive of the disease? Gastroenterology 2002;123:992- 998. 
 
 18. Walker S, Haun W, Clark J, McMillin K, Zeren F, Gilliland T. The 
value of limited computed tomography with rectal contrast in the diagnosis 
of acute appendicitis. Am J Surg 2000;180:450-455.  
 
19. Hong JJ, Cohn SM, Ekeh AP, Newman M, Salama M, Leblang SD. A 
prospective randomized study of clinical assessment versus computed 
tomography for the diagnosis of acute appendicitis. Surg Infect (Larchmt) 
2003;4:231-239. 
 
22. Larsson PG, Henriksson G, Olsson M, et al. Laparoscopy reduces 
unnecessary appendicectomies and improves diagnosis in fertile women. A 
randomized study. Surg Endosc 2001;15:200-202.  
 
23. Prystowsky JB, Pugh CM, Nagle AP: Current problems in surgery. 
Appendicitis. Curr Probl Surg 42:688–742, 2005. 
                                                     82 
                 
                                                                                
 
 
24. Addiss DG, Shaffer N, Fowler BS, et al: The epidemiology of 
appendicitis and appendectomy in the United States. Am J Epi- demiol 
132:910–925, 1990. 
 
25. Cohen-Kerem R, Railton C, Oren D, et al: Pregnancy outcome 
following non-obstetric surgical intervention. Am J Surg 190:467– 473, 
2005 
 
26. Macari M, Hines J, Balthazar E, et al: Mesenteric adenitis: CT 
diagnosis of primary versus secondary causes, incidence, and clin- ical 
significance in pediatric and adult patients. AJR Am J Roent- genol 
178:853–858, 2002. 
 
27. Boleslawski E, Panis Y, Benoist S, et al: Plain abdominal radiog- raphy 
as a routine procedure for acute abdominal pain of the right lower quadrant: 
Prospective evaluation. World J Surg 23:262– 264, 1999 
 
28. Kaiser S, Jorulf H, Soderman E, et al: Impact of radiologic imaging on 
the surgical decision-making process in suspected appendicitis in children. 
Acad Radiol 11:971–979, 2004. 
 
29. Krumenacker J, Jr, et al: Diagnosis of acute appendicitis: Comparison 
of 5- and 10-mm CT sections in the same patient. Radiology 216:172–177, 
2000. 
30. Kosloske AM, Love CL, Rohrer JE, et al: The diagnosis of appen- 
dicitis in children: Outcomes of a strategy based on pediatric surgical 
evaluation. Pediatrics 113:29–34, 2004. 
                                                     83 
                 
                                                                                
 
 
31. Mazuski JE, Sawyer RG, Nathens AB, et al: The Surgical Infection 
Society guidelines on antimicrobial therapy for intra-abdominal infections: 
Evidence for the recommendations. Surg Infect (Larchmt) 3:175–233, 
2002. 
 
32. Taylor E, Berjis A, Bosch T, et al: The efficacy of postoperative oral 
antibiotics in appendicitis: A randomized prospective double- blinded 
study. Am Surg 70:858–862, 2004 
. 
33. Aziz O, Athanasiou T, Tekkis PP, et al: Laparoscopic versus open 
appendectomy in children: A meta-analysis. Ann Surg 243:17–27, 2006 
 
34. Nadler EP, Reblock KK, Vaughan KG, et al: Predictors of outcome for 
children with perforated appendicitis initially treated with non-operative 
management. Surg Infect (Larchmt) 5:349–356, 2004. 
 
35. So JB, Chiong EC, Chiong E, et al: Laparoscopic appendectomy for 
perforated appendicitis. World J Surg 26:1485–1488, 2002. 
 
 36. Andersson RE: Small bowel obstruction after appendicectomy. Br J 
Surg 88:1387–1391, 2001. 
 
 37. Urbach DR, Marrett LD, Kung R, et al: Association of perforation of 
the appendix with female tubal infertility. Am J Epidemiol 153:566–571, 
2001. 
                                                            
                                                    84 
                 
                                                                                
 
 
38. . Utili R, Abernathy CO, Zimmerman HJ. Cholestatic effects of 
Escherichia coli endotoxin on the isolated perfused rat liver. 
Gastroenterology 1976;70:248-253. 
 
 39. Utili R, Abernathy CO, Zimmerman HJ. Studies on the effects of E 
coli endotoxin on canalicular bile formation in the isolated perfused rat 
liver. J Lab Clin Med 1977;89:471-478.  
 
40. Utili R, Abernathy CO, Zimmerman HJ. Endotoxin effects on the liver. 
Life Sci 1977;20:553-568 
 
41. Sisson RG, Ahlvin RC, Harlow MC. Superficial mucosal ulceration 
and the pathogenesis of acute appendicitis. Am J Surg 1971;122:378-380. 
 
 42. Bennion RS, Wilson SE, Serota AI, Williams RA. The role of 
gastrointestinal microflora in the pathogenesis of complications of 
mesenteric ischemia. Rev Infect Dis 1984;6:S132-S138.  
 
43.  Bennion RS, Wilson SE, Williams RA. Early portal bacteremia in 
mesenteric ischemia. Arch Surg 1984;119:151-155. 
 
44. Estrada JJ, Petrosyan M, Barnhart J, et al. Hyperbilirubinemia in 
appendicitis: a new predictor of perforation. 2007;11:714-718. 
 
45. . Dieulafoy G. Le foie appendiculaire: abcès  du foi concutifs ‘a 
l’appendicite. Semin Med (Paris) 1898;18:449. 
                                                     85 
                 
                                                                                
 
 
46. Whiting JF, Green RM. TNF-alfa decrease hepatocyte bile salt uptake 
and mediated endotoxin induced cholestasis. Hepatology.1995;22(pt 
1):1273-78.  
 
47. Brook I. Bacterial studies of peritoneal cavity and post operative 
surgical wound drainage following perforated appendix in children, Ann 
Surg1980;192(2):208-212. 
 
48. Emmanuel A, Murchan P, Wilson I, Balfe P. The value of 
hyperbilirubinaemia in the diagnosis of acute appendicitis. Ann R Coll 
Surg Engl 2011; 93(3): 213-7. 
 
49. Agrej MV, House AK. Jaundice may herald an appendiceal abcess. 
Aust NZJ Surg.1986; 56(6):511-13. 
 
 50.Ogilvie T A. Acholuric jaundice and appendicitis. BJS 
1951;38(152):529-30. 
 
51. Sand M, Bechara GF, Holland-Letz T, Sand D, Mehnert G, Mann B. 
Diagnostic value of Hyperbilirubinemia as a predictive factor for 
Appendiceal perforation in Acute Appendicitis. Am J Surg 2009 Aug; 
198(2): 193-8 
 
52. Estrada JJ, Petrosyan M, Krumenacker J Jr, Huang S, Moh P. 
Hyperbilirubinemia in Appendicitis: A New Predicator of Perforation. 
Journal of Gastrointestinal Surgery 2007; 11: 714-5. 
                                                       86 
 
                 
                                                                                
 
 
53.P.Chaudhary et al ;Hyperbilirubinemia as a predictor of gangrenous / 
perforated appendicitis; Annals of gastroenterology (2013)26,325-331. 
 
54.Dr.A.Q.Khan et al ;Role of hyperbilirubinemia as a diagnostic predictor 
of Appendicular perforation; IJSR,ISSN(online)2319-7064 
 
55.Ghimire et al ;Role of serum bilirubin as a marker of acute gangrenous 
appendicitis; Nepal journal of medical sciences,vol 1/numb2/july to 
dec2012. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          87 
                 
                                                                                
 
 
CLINICAL   PROFORMA 
 
 
NAME                      : 
 
AGE/SEX                  : 
 
IP.NO                       : 
 
Date and time of Admission: 
 
 
History               : 
 
 
 
 
Exclusion criteria : 
 
Clinical Examination   : 
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Clinical  DIAGNOSIS : 
 
 
Investigations: 
 
       TLC 
 
 
LFT 
 
 
 
       USG 
 
 
 
 
  Alvarado's scoring system 
 
 
 
  Date of Surgery: 
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  Per OP Diagnosis: 
 
 
  Per OP Findings: 
  
 
 
 Date  of Discharge: 
 
 HPE report :  
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                                          KEY TO MASTER CHART  
 
IP NO    - In Patient No 
 
RIF        - Right Iliac Fossa 
  
TC         - Total Leukocyte count 
 
DC         - Diifferential count 
 
LFT TB - Liver function test Total Bilirubin 
 
USG      - Ultrasonogram 
 
HPE      - Histopathological examination 
 
AA        - Acute appendicitis. 
 
MA        - Mesentric Adenitis. 
 
PT         - Probe tenderness 
 
GA        - Gangrenous Appendicitis 
 
PA         - Perforated appendix. 
 
                 
                                                                                
 
 
                                               MATER CHART 
 
S.N
o Name 
Ag
e 
Se
x IPNO 
RIF 
pain 
Nausea/Vomitin
g 
Anorexi
a 
Feve
r 
RIF 
tendernes
s 
1 Bidhan Rabidas 23 M 1668387 Yes Yes No No Yes 
2 Boopathy 24 M 1671321 Yes No No Yes Yes 
3 Vivega 13 F 1671681 Yes Yes Yes Yes Yes 
4 Vignesh 17 M 1671700 Yes Yes No Yes Yes 
5 Rakesh  17 M 1672344 Yes Yes No No Yes 
6 Hemalatha  19 F 1672427 Yes Yes No No Yes 
7 Theresa 26 F 1672559 Yes Yes No Yes Yes 
8 Surya 18 M 1673159 Yes No No Yes Yes 
9 Narasimman 18 M 1673672 Yes Yes No No Yes 
10 Sekar 40 M 1674425 Yes No No Yes Yes 
11 Md.Ajith 26 M 1674680 Yes No No No Yes 
12 Latha  40 F 1672452 Yes Yes No No Yes 
13 Rajalakshmi 30 F 1675785 Yes Yes No Yes Yes 
14 Rakesh  11 M 1675473 Yes Yes Yes Yes Yes 
15 Praveena 13 F 1674164 Yes Yes Yes Yes Yes 
16 Sowmya 23 F 1678199 Yes No No Yes Yes 
17 Dilli 21 M 1672746 Yes Yes No Yes Yes 
18 Vignesh 16 M 1676345 Yes Yes No Yes Yes 
19 Lavanya 19 F 1676617 Yes No Yes No Yes 
20 Monish 16 M 1671961 Yes Yes Yes No Yes 
21 Surendar 23 M 1677084 Yes No No No Yes 
22 Balaji 10 M 1677299 Yes Yes Yes No Yes 
23 Srilatha 21 F 1677195 Yes Yes No Yes Yes 
24 Sebastinraj 25 M 1677402 Yes No No No Yes 
25 Shankar 25 M 1677581 Yes Yes No Yes Yes 
26 Karthickraj 21 M 1678081 Yes No No No Yes 
27 Manojkumar 15 M 1678368 Yes Yes Yes Yes Yes 
28 Kavitha 43 F 1677179 Yes No No Yes Yes 
29 Yuvakrishnan 16 M 1679776 Yes Yes No No Yes 
30 Subramani  42 M 1680324 Yes Yes No Yes Yes 
31 Lingadurai 15 M 1680214 Yes Yes No Yes Yes 
32 Dananjayan 20 M 1687707 Yes Yes No Yes Yes 
33 Daisirani 48 F 1687759 Yes Yes NO Yes Yes 
34 Prabakaran 31 M 1679322 Yes Yes No No Yes 
35 Shakila  23 F 1700085 Yes Yes No Yes Yes 
36 Ponnarasan 18 M 1679672 Yes Yes No Yes Yes 
37 Taramani 14 M 1688214 Yes Yes No Yes Yes 
38 Vasanth 23 M 1688374 Yes Yes No Yes Yes 
39 Sekar 44 M 1689113 Yes Yes No Yes Yes  
                 
                                                                                
 
40 Dharsan 20 M 1689118 Yes Yes No No Yes 
41 Sivakumar 24 M 1689141 Yes Yes No No Yes 
42 Prakash 27 M 1688475 Yes No No No Yes 
43 yasmin 29 F 1701914 Yes No No No Yes 
44 Ramesh 29 M 1670437 Yes Yes No Yes Yes 
45 Sangeetha  26 F 1700046 Yes Yes No No Yes 
46 Munikumar 20 M 1700599 Yes Yes No No Yes 
47 Cinthamani 20 F 1700540 Yes Yes No No Yes 
48 Ram  17 M 1700972 Yes Yes No No Yes 
49 Bakialakshmi 17 F 1701940 Yes No No No Yes 
50 Dr.Arunkumar 22 M 1701834 Yes Yes No No Yes 
51 Swathi 16 F 1702037 Yes No No Yes Yes 
52 Ramesh 29 M 1702212 Yes Yes No No Yes 
53 Manimaran 26 M 1702233 Yes No No Yes Yes 
54 Amouse 47 M 1702645 Yes Yes No Yes Yes 
55 Susila 33 F 1703062 Yes Yes No No Yes 
56 Arthi 14 F 1703250 Yes Yes No No Yes 
57 Selva 20 M 1701350 Yes Yes Yes No Yes 
58 Vimala 28 F 1703493 Yes Yes No Yes Yes 
59 Babu 20 M 1703503 Yes Yes No Yes Yes 
60 Pushalatha 24 F 1704089 Yes Yes Yes Yes Yes 
61 Shankar 24 M 1704253 Yes Yes No Yes Yes 
62 Nallama 39 F 1764517 Yes Yes No Yes Yes 
63 Mahalakshmi 13 F 1704551 Yes Yes Yes No Yes 
64 Doss 55 M 1704719 Yes No No Yes Yes 
65 Yogesh 16 M 1704119 Yes No No Yes Yes 
66 Adhikesavan 16 M 1704505 Yes Yes No No Yes 
67 Vishal 10 M 1705031 Yes Yes Yes No Yes 
68 Lavanya 10 F 1705012 Yes Yes Yes No Yes 
69 Karimullah 40 M 1705902 Yes Yes No Yes Yes 
70 Md saifalam 13 M 1705967 Yes Yes No Yes Yes 
71 Harishpathy 19 M 1705994 Yes Yes No Yes Yes 
72 Tamilselvan 30 M 1705960 Yes Yes No No Yes 
73 Priya 15 F 1706704 Yes Yes No Yes Yes 
74 Selvi 21 F 1706477 Yes Yes No Yes Yes 
75 Baskar 50 M 1703061 Yes No No No Yes 
76 Karpagam 54 F 1704570 Yes Yes No Yes Yes 
77 Mythili 29 F 1705683 Yes No No Yes yes 
78 Venkatesh 22 M 1706223 Yes No No Yes Yes 
79 Gandhi 49 M 1708497 Yes Yes No No yes 
80 Amudha 35 F 1706595 Yes Yes No No Yes 
81 Ibrahim 20 M 1706640 Yes Yes No No Yes 
82 Reshma 13 F 1707423 Yes Yes Yes No Yes 
83 Usha 19 F 1707501 Yes Yes No Yes Yes 
84 Gopi 20 M 1707207 Yes No No Yes Yes 
85 Vinothkumar 13 M 1706958 Yes Yes No Yes Yes 
                 
                                                                                
 
86 Aravind 13 M 1707177 Yes Yes No Yes Yes 
87 Hemalatha 15 F 1707027 Yes Yes No Yes Yes 
88 Ramayee 40 F 1706463 Yes Yes No Yes Yes 
89 Dinesh 16 M 1707210 Yes Yes No Yes yes 
90 Devi 18 F 1708579 Yes Yes Yes Yes Yes 
91 Devi 17 F 1704630 Yes Yes Yes Yes Yes 
92 Sathishkumar 26 M 1708713 Yes No No Yes Yes 
93 Ramesh 43 M 1708550 Yes Yes No Yes Yes 
94 Ranjitham 25 F 1708946 Yes Yes No No Yes 
95 Yesuraja 28 M 1708768 Yes Yes No Yes Yes 
96 Murugan 38 M 1709057 Yes Yes No No Yes 
97 Danalaksmi 36 F 1709016 Yes Yes No No Yes 
98 Ramya 13 F 1709438 Yes Yes No No Yes 
99 Tamilarasi 21 F 1709478 Yes Yes No No Yes 
100 Amudapriya 16 F 1709208 Yes Yes Yes No Yes 
101 Mohanakrishnan 28 M 1709188 Yes Yes No No Yes 
102 Ayyanar 32 M 1709568 Yes Yes No Yes Yes 
103 Mohanarasi 18 F 1709538 Yes Yes No Yes Yes 
104 Lalsheik 24 M 1709370 Yes Yes No Yes Yes 
105 Loganpaul 37 M 1708922 Yes Yes No No Yes 
106 Rajasekar 25 M 1710233 Yes Yes No Yes Yes 
107 Monisha 17 F 1710517 Yes Yes Yes No Yes 
108 Pushpa 27 F 1710866 Yes Yes No Yes Yes 
109 Anitha 20 F 1710757 Yes Yes No Yes Yes 
110 Mahalakshmi 16 F 1710751 Yes Yes No Yes Yes 
111 Prabavathy 28 F 1710869 Yes Yes No No Yes 
112 Rajeswari 32 F 1710988 Yes No No Yes Yes 
113 Mariammal 32 F 1711618 Yes Yes No Yes Yes 
114 Kotteeswaran 42 M 1712149 Yes No No No Yes 
115 Mohd.imran 13 M 1712172 Yes Yes Yes No yes 
116 Buvaneshwari 16 F 1712587 Yes Yes Yes No Yes 
117 Balaji 24 M 1709757 Yes Yes No No Yes 
118 Balaji 19 M 1713239 Yes Yes No No Yes 
119 Roopavathy 26 F 1713264 Yes No No No Yes 
120 Sathish 23 M 1708796 Yes No No No Yes 
121 Santhosh 14 M 1713390 Yes Yes No Yes yes 
122 Abi 12 M 1713557 Yes Yes No Yes Yes 
123 Anbalagan 31 M 1713674 Yes Yes No Yes Yes 
124 Md usmanali 19 M 1713548 Yes Yes No No Yes 
125 Vijayakumar 22 M 1713862 Yes Yes No No yes 
126 Raja 20 M 1714191 Yes Yes No No yes 
127 Menaka 57 F 1714232 Yes Yes No Yes Yes 
128 Abinaya 16 F 1714526 Yes Yes Yes No Yes 
129 Noorjahan 40 F 1714454 Yes Yes No Yes Yes 
130 Arumugam 65 M 1708913 Yes No No Yes Yes 
131 Arumugam 20 M 1713168 Yes Yes No Yes Yes 
                 
                                                                                
 
132 Arumugam 33 M 1714310 Yes Yes No Yes Yes 
133 Arumugam 20 M 1703097 Yes Yes No No Yes 
134 Harishkumar 15 M 1714939 Yes Yes No Yes yes 
135 Udayakumar 34 M 1714702 Yes No No Yes Yes 
136 Valli 42 F 1715110 Yes Yes Yes No Yes 
137 Lakshmipathy 30 M 1715650 Yes Yes No Yes Yes 
138 Kailash 12 M 1715825 Yes Yes No Yes yes 
139 Vijay  15 M 1716122 Yes Yes No Yes yes 
140 Vaseem 18 M 1716172 Yes Yes No Yes Yes 
141 Mari  40 F 1716180 Yes Yes No Yes Yes 
142 Sathyaraj 30 M 1716389 Yes Yes Yes No Yes 
143 Sarala 32 F 1716195 Yes No Yes Yes Yes 
144 Samayamuthuvel 24 M 1716781 Yes Yes No No Yes 
145 Latha 28 F 1717715 Yes No No No Yes 
146 Sarathkumar 19 M 1718629 Yes Yes No Yes Yes 
147 Annakili 50 F 1719524 Yes Yes No Yes Yes 
148 Sooriya 25 F 1719967 Yes Yes No No yes 
149 Prabu 23 M 1708941 Yes Yes No No Yes 
150 Viswanathan 13 M 1721319 Yes Yes No Yes Yes 
151 Ashok kumar 15 M 1721474 Yes Yes No No yes 
152 Leelavathy 30 F 1721362 Yes No No Yes yes 
153 Nagavalli 25 F 1720018 Yes Yes No Yes yes 
154 Ajithkumar 19 M 1720012 Yes No No Yes yes 
155 Immanuel 20 M 1720082 Yes Yes No Yes Yes 
156 Adilakshmi 25 F 1720023 Yes Yes No Yes Yes 
157 Premkumar 14 M 1720418 Yes Yes No No yes 
158 Siresha 13 F 1720279 Yes Yes No No Yes 
159 Ranjith  9 M 1720437 Yes Yes No No Yes 
160 Umamaheswari 16 F 1720446 Yes Yes No Yes Yes 
161 Kamaraj 24 M 1720839 Yes Yes No Yes Yes 
162 Mahalakshmi 13 F 1722035 Yes Yes No No Yes 
163 Raja  15 M 1722084 Yes Yes No No Yes 
164 Ashwin 23 M 1722072 Yes Yes No No Yes 
165 Shalini 20 F 1722438 Yes Yes No Yes yes 
166 Sulthana 17 F 1721646 Yes Yes No No yes 
167 Sasikumar 21 M 1722632 Yes No No Yes yes 
168 Prakash 18 M 1722840 Yes Yes Yes No yes 
169 Antonyraj 16 M 1722560 Yes Yes Yes No yes 
170 Subramaniabarathi 15 M 1722856 Yes Yes No No Yes 
171 Kaviarasi 17 F 1722922 Yes Yes No No Yes 
172 Nagarajan 38 M 1723817 Yes Yes No No Yes 
173 Vinoth  23 M 1720133 Yes Yes No Yes Yes 
174 Priyadarshini 14 F 1720494 Yes Yes Yes No yes 
175 Deepna 23 F 1722522 Yes No No Yes Yes 
176 Mahalingam 36 M 1724397 Yes Yes Yes Yes Yes 
177 Arunachalam 35 M 1724417 Yes Yes No Yes Yes 
                 
                                                                                
 
178 Shobana 16 F 1724509 Yes Yes No Yes Yes 
179 Ajith 20 M 1724774 Yes Yes No No Yes 
180 Lavanya 15 F 1724587 Yes Yes Yes No Yes 
181 Vinoth 13 M 1741987 Yes Yes Yes Yes Yes 
182 Parthiban 14 M 1724162 Yes Yes No Yes Yes 
183 Danalakshmi 15 F 1725268 Yes Yes Yes Yes yes 
184 Shagil 16 M 1725400 Yes Yes No Yes yes 
185 Akash 18 M 1725454 Yes No Yes No yes 
186 Nandini 25 F 1725772 Yes Yes No No yes 
187 Rajkumar 31 M 1726014 Yes No No Yes yes 
188 Loganayagi 30 F 1725927 Yes Yes No Yes Yes 
189 Lokesh 21 M 1725136 Yes Yes No No yes 
190 Ram 28 M 1726373 Yes No No Yes Yes 
191 Imran 16 M 1727293 Yes Yes No No Yes 
192 Meenatchi 35 F 1727250 Yes Yes Yes No Yes 
193 Mujagith 19 M 1726950 Yes Yes No No Yes 
194 Rekha 14 F 1727363 Yes Yes Yes No Yes 
195 Sathyaraj 17 M 1727582 Yes Yes No Yes Yes 
196 Rizwankhan 21 M 1727767 Yes Yes No Yes Yes 
197 Sankaranarayanan 38 M 1727837 Yes No No No Yes 
198 Lakshmi  29 F 1727810 Yes No No Yes Yes 
199 Jeevitha 18 F 1727062 Yes Yes No Yes Yes 
200 Vignesh 21 M 1728003 Yes Yes No No Yes 
201 Daniel 39 M 1728933 Yes Yes Yes Yes Yes 
202 Boomika 12 F 1730925 Yes Yes Yes Yes Yes 
203 Gowtham 18 M 1730917 Yes Yes No No Yes 
204 Sarbun  37 F 1730358 Yes Yes Yes Yes Yes 
205 Indrani 60 F 1731310 Yes Yes No Yes Yes 
206 Amirnisha 22 F 1731535 Yes Yes No No Yes 
207 Sai Akash 17 M 1731704 Yes Yes No Yes Yes 
208 Naveen 17 M 1731897 Yes yes No yes yes 
209 Venkat  16 M 1713652 Yes No No yes yes 
210 Guna 15 M 1731326 Yes yes Yes yes yes 
211 Sakthivel 25 M 1731627 Yes No No No yes 
212 Gajendiran 27 M 1731786 Yes No No yes yes 
213 Saravanan 30 M 1732090 Yes No No yes yes 
214 Sakthivel 19 M 1733858 Yes yes No yes yes 
215 Lakshmanan 13 M 1732224 Yes yes Yes yes yes 
216 Sathishkumar 16 M 1732298 Yes yes No Yes Yes 
217 Selvi 38 F 1732154 Yes No No No Yes 
218 Muthumari 32 F 1732582 Yes No No Yes Yes 
219 Gouse  37 M 1744884 Yes yes No Yes Yes 
220 Raja 21 M 1732994 Yes No No Yes Yes 
221 Barath 13 M 1732374 Yes Yes Yes Yes Yes 
222 Narmadha 16 F 1733071 Yes Yes Yes No Yes 
223 Thenmozhi 35 F 1733373 Yes No No Yes Yes 
                 
                                                                                
 
224 Sathya  29 M 1733251 Yes No No Yes Yes 
225 Dinesh 21 M 1733202 Yes Yes No No Yes 
226 Vimalraj 18 M 1734944 Yes Yes No Yes Yes 
227 Manoharan  20 M 1733118 Yes Yes No No Yes 
228 Mushahab 15 M 1735634 Yes Yes No Yes Yes 
229 Munusamy 18 M 1736368 Yes Yes No Yes Yes 
230 Kedhar 20 M 1736026 Yes Yes No Yes Yes 
231 Pradeepa 22 F 1735432 Yes No No Yes Yes 
232 Rankila 20 F 1735944 Yes Yes No Yes Yes 
233 Karthick  20 M 1735154 Yes Yes No No Yes 
234 Harish 13 M 1735395 Yes Yes Yes Yes Yes 
235 Sandhya 18 F 1735582 Yes Yes No No Yes 
236 Bavanesh 20 M 1735988 Yes Yes No Yes Yes 
237 Ravikumar 42 M 1736649 Yes No No Yes Yes 
238 Ganesh 14 M 1736462 Yes Yes No Yes Yes 
239 Kanchana 35 F 1736780 Yes Yes No No Yes 
240 Kumar 42 M 1733188 Yes No No No Yes 
241 Abinesh 13 M 1737078 Yes Yes Yes Yes Yes 
242 Ilayaraja 33 M 1737113 Yes No No Yes Yes 
243 Nandhini 19 F 1737484 Yes Yes No No Yes 
244 Vasanthi 32 F 1737425 Yes No No Yes Yes 
245 Vinayagan 33 M 1737152 Yes No No Yes Yes 
246 Varalakshmi 36 F 1737291 Yes Yes No Yes Yes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                 
                                                                                
 
 
 
Rebound 
Tenderness TC DC 
LFT-
TB USG Alvarado's Perop findings HPE Remarks 
No 18000 88/10/2 0.9 AA 7Pts Inlam.Apx AA 
Yes 12200 77/20/3 1.4 AA 8Pts Perfor.Apx AA Perfor.Apx 
No 13100 50/47/3 0.8 AA 8Pts Inflam.Apx AA 
No 10300 60/32/8 0.8 SAA 6Pts Inflam.Apx AA 
No 10100 71/23/6 0.9 AA 7Pts Inflam.Apx AA 
No 11000 80/20 0.7 AA 7Pts Inflam.Apx AA 
Yes 14800 85/12/3 1.6 AA 9Pts Gngren.Apx GA Gangren.Apx 
No 13200 72/25/3 0.5 AA 7Pts Inlam.Apx AA 
No 10200 70/23/7 0.9 AA 7Pts Inlam.Apx AA 
Yes 9800 84/15/1 1 AA 7Pts Inlam.Apx AA 
No 10200 73/20/7 0.6 AA 6Pts Inlam.Apx AA 
No 9500 79/19/2 1.4 AA 6Pts Inlam.Apx AA 
No 9900 74/20/6 1 AA 7Pts Inlam.Apx AA 
No 9800 79/20/1 0.8 MA 7Pts Inlam.Apx AA 
No 9900 70/26/4 0.8 AA 7Pts Inlam.Apx AA 
No 11000 69/27/4 0.7 AA 6Pts Inlam.Apx AA 
Yes 19500 84/15/1 1.9 AA 9Pts Gangren. apx GA Gangren.Apx 
No 9700 88/10/2 1 AA 7Pts Inlam.Apx AA 
No 11300 75/21/4 0.7 AA 7Pts Inlam.Apx AA 
No 9600 89/10/1 0.5 AA 7Pts Inlam.Apx AA 
No 15400 86/12/2 1.2 AA 6Pts Inlam.Apx AA 
No 10200 76/20/4 0.6 AA 8Pts Inlam.Apx AA 
No 12400 69/29/2 1.4 AA 7Pts Inlam.Apx AA 
No 11100 73/25/2 0.9 AA 7Pts Inlam.Apx AA 
Yes 13400 79/19/2 1.4 AA 9Pts Inlam.Apx AA 
No 11200 66/31/3 0.9 AA 7Pts Inlam.Apx AA 
No 13100 70/28/2 1.1 MA 8Pts Inlam.Apx AA 
No 12800 68/30/2 0.4 PT 6Pts Inlam.Apx AA 
No 14800 84/10/6 0.9 PT 7Pts Inlam.Apx AA 
Yes 22500 88/10/2 2.2 AA 9Pts Perfor.Apx PA Perfor.Apx 
No 12300 76/22/2 1 AA 8Pts Inflam.Apx AA 
Yes 14700 69/30/1 1.5 AA 8Pts Inflam.Apx AA 
Yes 16500 80/15/5 1.3 AA 9Pts Perfor.Apx PA Perfor.Apx 
No 11900 69/25/6 0.7 AA 6Pts Inflam.Apx AA 
No 13200 68/29/3 1.3 AA 7Pts Inflam.Apx AA 
Yes 15000 76/20/4 0.8 AA 8Pts Inflam.Apx AA 
Yes 18000 87/10/3 1 AA 9Pts Perfor.Apx AA Perfor.Apx 
No 16200 70/26/4 1.2 PT 7Pts Inflam.Apx AA 
Yes 14100 83/15/2 1.5 AA 9Pts gang.apx GA Gangren.Apx 
No 11800 78/21/1 0.6 AA 7Pts Inflam.Apx AA 
No 12500 79/20/1 1.1 AA 7Pts Inflam.Apx AA 
                 
                                                                                
 
No 13200 81/16/3 0.9 AA 6Pts Inflam.Apx AA 
No 12700 70/28/2 0.4 AA 6Pts Inflam.Apx AA 
yes 15600 85/22/3 1.5 AA 9Pts gang.apx GA Gangren.Apx 
No 10800 72/25/3 0.7 AA 7Pts Inflam.Apx AA 
No 13400 80/12/8 0.8 AA 7Pts Inflam.Apx AA 
No 12300 69/26/5 0.4 AA 6Pts Inflam.Apx AA 
No 15200 76/22/2 1 AA 7Pts Inflam.Apx AA 
No 11800 63/30/7 0.4 AA 5Pts Inflam.Apx AA 
Yes 17000 87/10/3 0.4 AA 8Pts Inflam.Apx AA 
No 11600 48/48/4 0.4 AA 6Pts Inflam.Apx AA 
No 12000 71/25/4 1.1 AA 7Pts Inflam.Apx AA 
No 13500 78/21/1 0.9 AA 7Pts Inflam.Apx AA 
No 10600 75/20/5 0.3 AA 8Pts Inflam.Apx AA 
No 9800 75/15/10 0.6 PT 5Pts Inflam.Apx AA 
No 16200 76/20/4 1.1 AA 7Pts Inflam.Apx AA 
No 8900 58/40/2 1.2 AA 5Pts Inflam.Apx AA 
No 14300 77/20/3 1.7 AA 8Pts Perfor.Apx PA Perfor.Apx 
No 10200 68/30/2 1 AA 7Pts Inflam.Apx AA 
No 18000 90/8/2 0.8 AA 9Pts Inflam.Apx AA 
No 12200 69/20/1 1.2 AA 7Pts Inflam.Apx AA 
No 11300 58/38/4 0.6 PT 7Pts Inflam.Apx AA 
No 15100 60/35/5 0.8 PT 7Pts Inflam.Apx AA 
Yes 12800 81/16/3 1.3 AA 8Pts Inflam.Apx AA 
No 11600 56/42/2 0.6 AA 6Pts Inflam.Apx AA 
No 10000 70/28/2 1 PT 7Pts Inflam.Apx AA 
No 13200 68/28/4 0.6 AA 7Pts Inflam.Apx AA 
No 10900 65/30/5 0.9 AA 7Pts Inflam.Apx AA 
No 7700 70/22/8 1.4 AA 6Pts Inflam.Apx AA 
No 13200 68/30/2 0.6 AA 7Pts Inflam.Apx AA 
Yes 14000 76/20/4 0.9 AA 8Pts Inflam.Apx AA 
Yes 10500 75/21/4 2.2 AA 8Pts gang.apx GA Gangren.Apx 
No 11500 69/28/3 1.1 AA 7Pts Inflam.Apx AA 
Yes 13100 78/20/2 0.2 AA 9Pts Inflam.Apx AA 
No 10500 80/17/3 0.4 AA 6Pts Inflam.Apx AA 
Yes 20100 89/10/1 1.3 AA 9Pts gang.apx GA Gangren.Apx 
No 11900 85/11/4 0.7 AA 7Pts Inflam.Apx AA 
Yes 12100 78/12/10 0.5 AA 8Pts Inflam.Apx AA 
Yes 13400 62/35/3 1.3 AA 7Pts Inflam.Apx AA 
Yes 7200 78/15/7 0.5 PT 6Pts Inflam.Apx AA 
No 9400 84/10/6 0.6 PT 5Pts Inflam.Apx AA 
No 13500 85/10/5 0.7 AA 8Pts Inflam.Apx AA 
No 8100 70/22/8 0.8 PT 6Pts inflam.apx AA 
Yes 9000 72/20/8 0.3 PT 6Pts inflam.apx AA 
No 11100 69/21/10 0.9 PT 7Pts gang.apx GA Gangren.Apx 
No 13200 53/40/7 1 PT 7Pts inflam.apx AA 
No 13600 80/14/6 0.7 PT 8Pts inflam.apx AA 
                 
                                                                                
 
Yes 14600 86/10/4 1.4 AA 9Pts gang.apx GA Gangren.Apx 
No 13300 62/35/3 1.1 AA 7Pts inflam.apx AA 
No 10400 79/11/10 1.2 AA 9Pts Perfor.Apx PA Perfor.Apx 
No 15000 65/30/5 1.2 PT 8Pts inflam.apx AA 
No 12900 72/26/2 0.6 PT 7Pts inflam.apx AA 
No 9800 88/10/2 0.8 AA 6Pts inflam.apx AA 
No 13600 83/107 0.5 AA 7Pts inflam.apx AA 
No 16500 85/13/2 0.2 AA 8Pts inflam.apx AA 
No 13100 85/10/5 1 AA 7Pts inflam.apx AA 
No 11000 61/32/7 0.5 PT 6Pts inflam.apx AA 
No 13200 66/33/1 0.8 AA 6Pts inflam.apx AA 
No 7700 72/26/2 0.5 AA 5Pts inflam.apx AA 
No 12600 70/23/7 0.4 NAD 8Pts inflam.apx AA 
Yes 15400 68/25/7 2.1 AA 7Pts inflam.apx AA 
Yes 15000 83/10/7 1.1 AA 9Pts inflam.apx AA 
No 13000 82/10/8 0.9 AA 8Pts inflam.apx AA 
Yes 13800 87/10/3 1.5 AA 9Pts Perfor.Apx PA Perfor.Apx 
Yes 13100 84/10/6 1.2 AA 8Pts Perfor.Apx PA Perfor.Apx 
Yes 16200 84/10/6 1.3 AA 9Pts gang.apx GA Gangren.Apx 
No 10500 65/30/5 0.9 PT 7Pts inflam.apx AA 
No 12200 74/24/2 1.3 AA 8Pts Perfor.Apx PA Perfor.Apx 
No 14700 65/30/5 0.3 PT 7Pts inflam.apx AA 
No 17000 82/11/7 0.7 PT 8Pts inflam.apx AA 
No 12400 63/27/10 0.9 AA 6Pts inflam.apx AA 
No 11700 51/40/9 0.4 AA 6Pts inflam.apx AA 
No 9600 60/32/8 0.5 AA 5Pts inflam.apx AA 
Yes 13600 85/14/1 1.5 AA 7Pts gang.apx GA Gangren.Apx 
No 12600 60/34/6 0.5 MA 7Pts inflam.apx AA 
No 10100 71/21/8 0.4 AA 8Pts inflam.apx AA 
No 15100 86/6/8 1.9 AA 7Pts inflam.apx AA 
No 15400 71/19/10 1.7 AA 7Pts inflam.apx AA 
Yes 13900 74/22/4 1 AA 7Pts inflam.apx AA 
Yes 11500 82/12/6 0.4 PT 7Pts inflam.apx AA 
No 15100 68/30/2 0.8 AA 7Pts inflam.apx AA 
No 16400 60/38/2 1.7 MA 7Pts gang,apx GA Gangren.Apx 
No 16100 81/10/9 1.3 AA 8Pts inflam.apx AA 
Yes 13100 76/20/4 1.7 AA 8Pts inflam.apx AA 
No 9900 82/14/4 0.8 PT 5Pts inflam.apx AA 
Yes 14700 69/30/1 0.6 AA 7Pts inflam.apx AA 
Yes 9400 72/20/8 1.5 AA 7Pts Perfor.Apx PA Perfor.Apx 
Yes 13200 59/40/1 0.8 AA 8Pts inflam.apx AA 
No 22300 83/10/7 1.6 AA 8Pts gang.apx GA Gngren apx 
Yes 18000 90/8/2 1.5 AA 8Pts Perfor.Apx PA Perfor.Apx 
No 8300 56/40/4 0.6 AA 5Pts inflam.apx AA 
Yes 16300 75/20/5 1.4 AA 9Pts Perfor.Apx PA Perfor.Apx 
Yes 7500 76/20/4 0.5 AA 6Pts inflam.apx AA 
                 
                                                                                
 
No 12500 66/31/3 0.6 MA 7Pts inflam.apx AA 
No 10000 79/11/10 1.5 AA 7Pts inflam.apx AA 
No 11200 76/20/4 1.4 PT 8Pts Perfor.Apx PA Perfor.Apx 
No 14200 80/15/5 1.3 AA 8Pts gang.apx GA Gangren.Apx 
No 10300 64/30/6 0.3 AA 7Pts inflam.apx AA 
No 12400 84/10/6 0.7 AA 8Pts inflam.apx AA 
No 12200 62/30/8 1.6 AA 7Pts inflam.apx AA 
No 15600 71/20/9 0.7 AA 8Pts inflam.apx AA 
Yes 9500 75/20/5 1.1 AA 7Pts inflam.apx AA 
Yes 15000 80/17/3 1.4 Per Apx 9Pts Perfor.Apx GA Gangren Apx 
No 11600 72/26/2 1.2 AA 7Pts inflam.apx AA 
Yes 12000 49/45/6 0.2 AA 6Pts inflam.apx AA 
No 7700 79/20/1 1.2 AA 6Pts inflam.apx AA 
Yes 18900 79/20/1 1.5 AA 9Pts gang.apx GA Gangren apx 
No 14200 56/40/4 0.5 AA 6Pts inflam.apx AA 
Yes 10900 70/24/6 1.2 PT 7Pts inflam.apx AA 
No 12900 78/21/1 0.5 MA 8Pts inflam.apx AA 
No 10700 76/22/2 0.9 AA 7Pts inflam.apx AA 
No 9500 85/10/5 0.7 PT 5Pts inflam.apx AA 
No 13300 70/28/2 1.2 AA 7Pts inflam.apx AA 
No 12100 65/30/5 0.8 AA 6Pts inflam.apx AA 
No 12600 65/33/2 2 AA 7Pts inflam.apx AA 
No 15100 70/21/9 1.2 MA 8Pts Perfor.Apx AA Perfor.Apx 
Yes 18100 65/30/5 0.8 AA 7Pts inflam.apx AA 
No 16800 77/20/3 1.4 AA 7Pts Perfor.Apx AA Perfor.Apx 
No 12800 74/24/2 0.5 AA 7Pts inflam.apx AA 
Yes 7100 74/24/2 0.3 AA 7Pts inflam.apx AA 
Yes 12900 67/30/3 2.4 AA 8Pts Perfor.Apx AA Perfor.Apx 
No 14200 80/16/4 0.5 AA 7Pts inflam.apx AA 
No 16200 87/10/3 1.2 PT 7Pts inflam.apx AA 
Yes 17000 86/10/4 0.5 AA 8Pts gang.apx GA Gangren.Apx 
No 12700 64/32/4 0.6 AA 7Pts inflam.apx AA 
Yes 9600 79/16/5 0.7 AA 6Pts inflam.apx AA 
Yes 14200 60/34/6 0.7 PT 7Pts inflam.apx AA 
No 10500 72/25/3 1.3 AA 8Pts inflam.apx AA 
No 14800 76/20/4 0.9 AA 7Pts inflam.apx AA 
No 16000 85/12/3 0.5 AA 7Pts inflam.apx AA 
No 11900 68/30/2 0.6 PT 6Pts inflam.apx AA 
Yes 8000 73/25/2 0.5 AA 6Pts inflam.apx AA 
Yes 16700 81/16/3 1.8 AA 9Pts gang,apx GA Gangren.Apx 
No 15200 69/28/3 1.1 AA 7Pts Inflam.Apx AA 
Yes 10220 87/10/3 1.6 PT 8Pts Inflam.Apx AA 
No 8700 74/16/10 0.6 AA 7Pts Inflam.Apx AA 
Yes 7600 85/10/5 1.2 AA 7Pts Inflam.Apx AA 
No 14100 80/12/8 0.7 AA 8Pts Inflam.Apx AA 
Yes 9900 89/10/1 0.7 AA 6Pts Inflam.Apx AA 
                 
                                                                                
 
No 10500 69/29/2 1.1 AA 7Pts Inflam.Apx AA 
yes 19800 86/10/4 1.7 AA 10Pts Perfor.Apx PA Perfor.Apx 
No 8300 82/10/8 0.6 AA 6Pts Inflam.Apx AA 
No 9600 86/11/3 1 AA 7Pts Inflam.Apx AA 
No 9700 75/22/3 0.9 MA 6Pts Inflam.Apx AA 
No 11300 80/16/4 1 PT 7Pts Inflam.Apx AA 
No 12400 74/24/2 0.8 AA 7Pts Inflam.Apx AA 
Yes 9800 79/18/3 0.6 PT 6Pts Inflam.Apx AA 
Yes 17100 82/15/3 1.2 PT 8Pts Inflam.Apx AA 
No 10600 76/20/4 0.7 AA 7Pts Inflam.Apx AA 
No 12600 80/17/3 0.8 AA 7Pts Inflam.Apx AA 
Yes 10000 80/20/0 0.8 AA 8Pts Inflam.Apx AA 
No 14600 78/20/2 0.7 AA 8Pts Inflam.Apx AA 
Yes 10100 82/10/8 0.5 AA 8Pts Perfor.Apx PA Perfor.Apx 
No 12500 87/10/3 0.3 MA 7Pts Inflam.Apx AA 
No 8500 82/15/3 0.6 PT 6Pts Inflam.Apx AA 
Yes 9900 79/20/1 1.1 PT 7Pts Inflam.Apx AA 
Yes 14100 74/20/6 0.7 AA 7Pts Inflam.Apx AA 
Yes 9800 80/17/3 0.6 AA 6Pts Inflam.Apx AA 
Yes 9300 75/20/5 0.5 AA 7Pts Inflam.Apx AA 
Yes 12600 76/22/2 0.9 AA 8Pts Inflam.Apx AA 
Yes 11600 66/33/1 1.3 Per Apx 9Pts Perfor.Apx GA Gangren.Apx 
No 10100 81/15/4 0.3 MA 9Pts Inflam.Apx AA 
Yes 8400 78/20/2 0.4 AA 6Pts Inflam.Apx AA 
Yes 14000 57/41/8 1.8 Per Apx 9Pts Perfor.Apx PA Perfor.Apx 
Yes 8500 76/14/10 0.4 AA 7Pts Inflam.Apx AA 
No 13900 69/29/2 0.6 AA 6Pts Inflam.Apx AA 
NO 16100 86/10/4 0.5 AA 8Pts Inflam.Apx AA 
No 9600 89/9/2 0.4 AA 6Pts Inflam.Apx AA 
yes 13700 64/30/6 0.6 AA 7Pts Inflam.Apx AA 
No 8600 85/12/3 0.9 AA 7Pts Inflam.Apx AA 
yes 15200 65/29/6 0.7 PT 6Pts Inflam.Apx AA 
No 10400 67/30/3 0.6 PT 6Pts Inflam.Apx AA 
yes 14600 64/30/6 0.5 AA 6Pts Inflam.Apx AA 
yes 22500 88/10/2 1.8 AA 9Pts gang.apx GA Gangren.Apx 
No 9600 84/10/6 0.6 MA 7Pts Inflam.Apx AA 
No 11800 74/20/6 0.5 AA 8Pts Inflam.Apx AA 
yes 14600 87/10/3 0.9 PT 7Pts Inflam.Apx AA 
yes 12700 72/22/6 0.4 AA 8Pts Inflam.Apx AA 
No 13100 70/24/6 1.6 AA 8Pts Perfor.Apx PA Perfor.Apx 
yes 12000 69/27/4 0.4 AA 7Pts Inflam.Apx AA 
No 9600 89/10/1 0.8 AA 7Pts Inflam.Apx AA 
No 12900 58/38/4 0.9 AA 7Pts Inflam.Apx AA 
yes 9700 78/17/5 0.5 AA 6Pts Inflam.Apx AA 
yes 14600 86/10/4 0.9 PT 7Pts Inflam.Apx AA 
No 11400 60/36/4 1.3 MA 6Pts Inflam.Apx AA 
                 
                                                                                
 
No 12700 78/20/2 1.1 AA 8Pts Inflam.Apx AA 
No 11800 70/28/2 0.8 MA 7Pts Inflam.Apx AA 
No 14300 84/10/6 0.5 AA 8Pts Gang.apx GA Gangren.Apx 
yes 21100 82/18 1.6 AA 9Pts Perfor.Apx GA Gngren apx 
No 9600 81/15/4 0.8 AA 6pts Inflam.Apx AA 
Yes 15000 68/25/7 0.4 AA 7Pts Inflam.Apx AA 
No 17000 87/10/3 0.6 AA 8Pts Inflam.Apx AA 
Yes 8900 75/15/10 0.8 AA 6pts Inflam.Apx AA 
No 15200 81/18/1 1.2 MA 9Pts Inflam.Apx AA 
No 13100 84/10/6 0.9 AA 7Pts Inflam.Apx AA 
No 12800 68/29/3 0.6 AA 7Pts Inflam.Apx AA 
Yes 15600 69/25/6 1.3 AA 7Pts Inflam.Apx AA 
No 11400 70/25/5 1.2 AA 8Pts Inflam.Apx AA 
No 10300 72/23/5 0.8 AA 7Pts Inflam.Apx AA 
Yes 12600 76/22/2 0.6 AA 7Pts Gang. Apx GA Gangren apx 
No 9900 81/18/1 0.7 AA 7Pts Inflam.Apx AA 
No 10900 73/25/2 1.1 AA 7Pts Inflam.Apx AA 
No 10200 74/23/3 0.5 AA 7Pts Inflam.Apx AA 
No 12100 86/11/3 1 AA 7Pts Inflam.Apx AA 
No 11100 80/15/5 0.9 AA 7Pts Inflam.Apx AA 
Yes 29400 80/18/2 2.2 Per Apx 9Pts Gang.Apx GA Gangren.Apx 
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